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HAS ARRIVED. 

Starting today, we're standing the 
scanner radio on its ear. Because 
we've forged ahead— way ahead— 
in radio frequency and digital 
technology. 

Introducing the 
Bearcat" CompuScan™ 210(1 

It's the first scanner radio 
designed to put the power of a 
personal computer to work for you. 
Now you can scan up to Iwo hundred 
channels. Stack levels of priority so 
you'll hear vital calls in order of 
importance. Automatically search, 
store and count transmissions for 
accurate "pictures" of activity 
within frequency limits you select. 

And with automatic video memos 
you'll know more than you've ever 
known before. The channel user, 
special codes, jurisdictions, phone 
numbers, alternate frequencies— 
any information you've pro- 
grammed is automatically A 
displayed when the channel p 
is active. t 

With ten bands including 70- 
centimeter, 2, 6 and 10 meter 
FM Amateur, Military Land Mobile, 
AM Aircraft, plus Low, High, 
UHF and UHF-T bands. 

For a real earful— and eyeful- 
see your Bearcat scanner dealer. For 
the name of the dealer nearest you, 
just call 1-800-S-C-A-N-N-E-R 
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CinCLE 81 ON FREE INFORMATION CARD 



Proficient, profitable servicing demands accurate, complete, and 
timely service information! That's why you 
should subscribe to . . . 




SERVICE LITERATURE 




Accurate, because it's prepared by service-experienced editors who work closely with 
RCA Consumer Electronics engineers 







Complete, because it gives you all of the essential information you need to proficiently 
service RCA Consumer Electronic products . . . including schematics, circuit board 
views, disassembly/ reassembly instructions, service adjustments procedures, parts lists 
. . . plus service bulletins that keep you abreast of the latest factory-recommended 
servicing procedures and repairs. 



v/ 



Timely, because it's promptly shipped directly to you when each new model is 
introduced, so that you have it when you need it. 



BINDERS INCLUDED 

TV, VCR, and VideoDisc service 
literature subscription includes 
durable, three-ring, 2 1 /2-inch 
vinyl-covered binders. (See order 
form below for binder quantity 
included with each subscription.) 
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10-YEAR INDEX ALSO 
INCLUDED! 

References RCA service literature by 
model, and includes Warranty 
Obligation Codes and a separate 
listing of service bulletins. 



FREE CATALOG . . . 

Check the "RCA Service Literature Catalog" box in the order form below to receive a free 
copy of the 1984 edition of RCA's Service Literature Catalog. 



1984 RCA SERVICE LITERATURE SUBSCRIPTION ORDER FORM 

CHECK APPROPRIATE BOX, INDICATE QUANTITIES AND PRICE TOTALS, AND ENCLOSE CHECK 
MAIL TO: RCA CONSUMER ELECTRONICS 1-450 
P.O. BOX 1976 
INDIANAPOLIS, IN 46206 



1984 SERVICE LITERATURE SUBSCRIPTIONS: 

□ TELEVISION (with 2 binders) 
O VCR (with 2 binders) 

□ VideoDisc Player (with 1 binder) 

□ Video Camera 

□ FREE 1984 Service Literature Catalog 

NAME 



PRICE QUANTITY 

$71.85ea 

74.85 ea 

44.85 ea 

34.85 ea 



TOTAL (AMOUNT OF YOUR CHECK*) $ 



PRICE TOTAL 



STREET ADDRESS 
CITY 



. STATE 



.ZIP 



•Make check payable to "RCA Consumer Electronics" 
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NEW! 




Scanners 

Communications Electronics," 
the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 

We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Ourware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock forquick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know what's realty 
happening around you, order your 
radio today from CE. 

NEW. Regency! MX3000 

List price S299.95/CE price S1 99.00 
6- Band, 30 Channel • No- crystal scanner 
Search • Lockout • Priority • AC/ DC 
Bands: 30-50, 144-174, 440-512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
ming in a compact-sized scanner for use at home 
oron the road. Enteryourfavorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
a nd a brig htness switch for day or n igh t ope ratio n. 

NEW! Regency® HX650 

List price $1 1 9.95/CE price S84.00 
5-Band, e Channel • Handheld crystal scanner 

Bands: 30-50, 146-174, 450-5 12 MHz 
Now you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our lew CE price in- 
cludes battery charger/ A.C. adapter. 

NEW! Regency® MX7000 

Allow 120-240 days lor delivery alter receipt ol 
order due to the high demand for this product. 
List price S59 9.95/CE price $449.00 
1O-Band,S0 Channel ■ Crystaltess • AC/DC 
Frequency range: 25-27, 30-108, 108-135 AM, 
144-174,440-512,806-881 MHz., 1,0 GHz., 1.1 GHz 
In addition to normal scanner listening, the 
MX7000 off ersCB,VHF. and UHFTV audio, FM 
Broadcast, all aircraft bands {civil and military), 
800 MHz communications, cellufar telephone, 
and when connected to a printer or CRT, satellite 
weather pictures. 



NEW! JILSX-200 

CE price S269 .00/NE1V LOW PRICE 
B-Band, 16 Channel • No-crystal scanner 
Quartz Clock • AM/FH • AC/DC 

Bands: 26-88, 108-180. 380-514 MHz. 
Tune Military, F.B.I., Space Satellites, Police & 
Fire, D.EA., Defense Department, Aeronautical 
AM band, Aero Navigation Band, Fish & Game, 
Immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

NEW! JILSX-100 

CE price $1 34.0O/NEW LOW PRICE 
6-Band, 18 Channel • Cry st alios s • AC/ DC 
Frequency range: 30-54, 140-174, 410-514 MHz. 
The JIL SX-1 00 scanner is a mobile keyboard 
programmable scanner that puts you in the seat 
of the action at home or in your car. Compact 
and good looking, the SX-1 00 even gives you 
the time and date. Ifs small size will easily (it in 
most domestic or foreign cars and it's AC/ DC 
adaptable for home use. 

Regency® HX1000 

Allow 90-180 days for delivery after receipt of 
order due to the high demand for this product. 
List price S329.95/CE price $209.00 
6-Band, 20 Channel * No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sidolit liquid crystal display 
Frequency range: 30-50. 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to20 channels at the same time. 
When you activate the priority control, you autom at- 
i c a 1 1 y ove rri d e a 1 1 ot he r ca 1 1 s to I iste n t o yo u r f av o ri t e 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand-held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Reserve your Regency HX1 000 now. 

Regency® R106 

List price $1 49. 95/CE price $99.00 
5-Band, 10 Channel • Crystal scanner • AC/DC 

Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile scanner, The Regency R-1 06 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency® D81 

List price S399.95/CE price $259.00 
B-Band, SO Channel * Crystalless • AC only 
Bands: 30-50, 88-108, 1 18-136, 144-1 74. 440-512 MHz 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones or the riot squad, orany of 50 channels. 
Plus special direct access keys let you listen to 
police, fire, emergency, or any of your favorite 
channels just by pushing a button. 

Regency® R1040 

List price S199.95/CE price $129.00 
S-Band, 10 Channel • Crystalless • AC only 

Frequency range: 30-50, 144-174, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1 040 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1 040 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

TEST ANY SCANNER 

Teal any scanner purchased from Communications 
E I flctron lev" for 3 1 d ays before you decide to keep it. 1 J for 
any reason you are not completely satistted. return ft In 
original condition with ell parts in 31 days, lor a prompt 
refund ( le ss shlppi ng/han dling charges and rebate credits}. 
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OTHER RADIOS & ACCESSORIES 

RftflOrtCy* C403 Scanner.. S59.O0 

HEW! Panasonic RF-B50 Shortwave receiver. . .S1 29.00 

Panasonic P.F-9 Shortwave receiver $84.00 

Pan ason I e R F-T8 9 S h ort wave receiver $219.00 

Panasonic RF-2600 Shortwave receiver $199.00 

Panasonic RF-29QO Shortwave receiver $249.00 

Panasonic RF-3100 Shortwave reciever. . ... £269.00 

Panasonic RF-6300 Shortwave recrever $539.00 

Html B«arcat*t 151 Scanner. $169.00 

HEW! Bearcat" Flue-Six Scanner $129.00 

Bearcat* 300 Scanner , $349.00 

Bearcat* 250 Scanner $279.00 

Bearcat* 200 Scanner $1 89.00 

Bearcat* 210XL Scanner $229.00 

Bearcat* 20/20 Scanner $289.00 

Bearcat* 1 00 Scanner $289.00 

Bearcat* Weather Alert $49.00 

Freedom Phone* 4000 Cordless telephone $239.00 

Fanon FCT-2Q0 Cordless telephone $139.00 

Fanon 6-HLU Scanner $98.00 

CHB-6 Fanon AC Adapter/Battery Charger $1 5.00 

CAT-B Fanon carrying case with belt clip s 15.00 

SP55Carrying case lor Bearcat Five-Six $ 1 5.00 

MA-506 Carring case for Regency HX6S0 $15.00 

SCMA-6 Fanon Moble Charger/Audio Amplifier $49.00 

AUC-3 Fanon auto lighter adapter./ Battery Charger. . .$15.00 

FB-E Frequency Directory tor Eastern U.S. A $12.00 

FB-W Frequency Directory [or Western U.S.A. $1 2.00 

TSG'Toc Secret" Registry ol U. a Government Freq. . . . $15.00 

RRF Railroad Frequency Directory $10.00 

ESD Energy Services Directory s 1 0.00 

ASD Frequency Directory for Aircraft Band ... - $1 0.00 

SRF Survival Radio Frequency Directory .... ..$10.00 

TIC Techniques for Intercepting Comm. Manual . . .SI 2.00 
CIECovert Intelligence. Elect Eavesdropping Man. . . , s 1 2.00 

&4 1.2 V AAA Nl-Cad batteries (set of four) S9.00 

B-fl 1 .2 V AA Ni-Cad batteries (set of four) $1 2.00 

A-1 35c Crystal certificate S3.00 

Add$3.00shippingforall accessories ordered at the same time. 
Add $12.00 per shortwave receiver for U P.S. shipping. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external 
antenna. We have a base and a mobile antenna 
specifically designed for receiving all bands. Order 
#A60isa magnet mount mobile antenna and order 
#A70 is an all band base station antenna. Price is 
$35.00 each plus $3.00 for UPS shipping in the 
continental United States. 

BUY WITH CONFIDENCE 

To gut the fastest delivery from CE of any 

scanner, send or phone your order directly to our 
Scanner Distribution Center!" Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sates tax or supply your 
tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are Subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. Minimum prepaid order $35,00. Minimum 
purchase order $200.00. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are avai lable prior to 
purchase by writing to CE. International orders are 
invited with a $20.00 surcharge forspecial handling 
in addition to shipping charges. All shipments are 
P.O. B. Ann Arbor, Mich igan. No COD's please. Non- 
certified and foreign checks require bankctearance. 
Mail orders to: Communications Electron- 
ics7 Box 1002, Ann Arbor, Michigan 48106 
U.S.A. Add S7. 00 per scanner for U. P.S. ground 
shipping and handling in the continental U.S.A. 
If you have a Visa or Master Card, you may call 
and place a credit card order. Order toll-free In 
the U.S. Dial 800-521-4414. In Canada, order 
toll-free by calling 800-265-4828. Telex anytime 
81 0-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronlcsr 
t Bearcat is a federally registered trademark of Electra 
Company, a Division ot Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. 

AD #092663 

Copyright e 1 983 Communications Electronics 

Order Toll Free . . . call 

1-800-521-4414 

M ICOMMUN (CATIONS 
%■ ELECTRONICS 

Consumer Products Division 

8 1 8 Phoen ix a Box 1 002 Q Ann Arbor. Michigan 48 1 06 US- A 
C a 1 1 1 o 1 1- 1 roc BOO- 52 1 -44 1 4 o r outside U . S. A. 3 1 3-973-SBB8 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



MARCH 1984 Vol. 55 No. 3 



SPECIAL FEATURE 4 9 



INSTRUMENT LANDING SYSTEMS 

Though many people are afraid to fly, airplanes are the safest way 

to go — thanks to instrument landing systems. Bill Sewell 



BUILD THIS 43 VIDEO TEST GENERATOR 

This test generator can be used not only for TV servicing You can 
use it to service just about any video equipment. Gene Roseth 



54 AUDIO-FREQUENCY GENERATOR 

Use this AF generator with digital frequency readout to tesl your 
audio system. Richard Schroeder 

59 NO MORE WRONG NUMBERS 

Build this telephone add-on and never be bothered by wrong 
numbers or unwanted telephone sales calls again! 
Gary McClellan 



TECHNOLOGY 



VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 

David Lachenbruch 

SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 

Gary H. Arlen 



CIRCUITS AND 31 NEW IDEAS 

COMPONENTS An award -winningprojectfromoneofourreaders. 

63 HOW TO USE DIGITAL PANEL METERS 

Part 2. We'll show you how to use digital- panel meters to measure 
frequency and temperature. Ray Marston 

67 HOW TO DESIGN POWER SUPPLIES 

This monlh. our back-to-school series shows you how to design 
regulated and unregulated DC power supplies. Mannfe Horowitz 

76 HOBBY CORNER 

A look at a metal -sensing circuit. Earl "Doc" Savage, K4SDS 

78 DESIGNER'S NOTEBOOK 

A new column full ol useful ideas. Robert Grossblatt 

88 STATE OF SOLID STATE 

A telephone-ringer IC. Robert F. Scott 

90 DRAWING BOARD 

Putting the 40t8 to use. Robert Grossblatt 

VIDEO 92 SERVICE CLINIC 

Testing integrated flyback transformers. Jack Darr 

95 SERVICE QUESTIONS 

Radio-Electronics' service editor solves technicians' problems. 

RADIO 80 COMMUNICATIONS CORNER 

What's to come in the future? Herb Friedman 

COMPUTERS 71 COMPATIBILITY 

When you buy hardware or software, make sure that it will work on 
your system. Abe Isaacs 

62 COMPUTER CORNER 

A look at IBM's PCjr. Lou Frenzel 

EQUIPMENT 22 Heath EE-103IC Timer Course 

REPORTS 26 Tektronix Model 214 Storage Oscilloscope 



DEPARTMENTS 6 Advertising and Sales Offices 

128 Advertising Index 

129 Free Information Card 
10 Letters 



102 Market Center 

99 New Books 

32 New Products 

6 What's News 



ON THE COVER 

There are many manufacturers who 
sell TV-test equipment such as dot- 
pattern generators. But if you want 
to service video equipment other 
than TV's, then you need something 
more. This month we'll describe how 
to build and how to use a full-feature 
video test generator. You can use it 
to test VCR's, monitors, video ampli- 
fiers — just about any video equip- 
ment. It not only generates standard 
test patterns. It even has provision 
for external inputs (from a computer, 
for example) so that you can create 
your own test patterns for your own 
specific purpose. The story begins 
on page 43. 

ANNUAL INDEX 
JANUARY— DECEMBER 

1983 

To present the maximum number 
of articles to our readers, we have 
not published the Annual Index as 
part of this issue. A 4-page bro- 
chure containing this index is avail- 
able for those who need one. To get 
your free copy, send a stamped self- 
addressed envelope (lega! size) to: 

Radio-Electronics 
Annual Index 
45 East 17th Street 
New York, NY 10003 

Any requests postmarked on or 
before April 30 are free. After that 
date there is a 50e fee. Questions 
and comments about anything 
other than the Index that are in- 
cluded with your request cannot be 
handled. Send them separately to 
our Editorial Offices, 



Radio-Electronics. (ISSN 0033-7862) Published monlMy 
by Gernsback Publications, Inc.. 200 Park Avenue South. 
New York. NY 10003, Second-Class Postage Paid at New 

York. N Y. and additional mailing offices. One-year subscrip- 
tion rate: U.S.A. and U.S. possessions, $14.97, Canada, 
S17.97. Other countries. S22.47 (cash orders only, payable in 
U.S.A. currency). Single copies S1.75. C 19S4 by Gernsback 

Publications. Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to RADIO- 
ELECTRONICS. Subscnpllon Dept.. Bo* 2520, Boulder. CO 
80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and or artwork or photographs it their 
return is desired should Ihey be rejected. We disclaim any 
responsibility For the loss or damage of manuscripts and or 
artwork or pholographs while in our possession or otherwise. 
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As a service 10 readers, Radio-Electronics publishes available plans or inlormation relating to newsworthy products, techniques and 
variances in the quality and condition ol materials and workmanship used by readers, Radio-Electronics disclaims any responsibility 
upon or from plans or information published in Itiis magazine. 



scientific and technological developments. Because ol possible 
for Ihe sate and proper functioning of reader-built projects based 



VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



NEW PICTURE 
TUBES 






LASERVISION 
GOES SOLID- 
STATE 



TV picture tubes will get bigger later this year, when American manufacturers adopt the next 
generation of square-cornered designs. Unlike some Japanese manufacturers, who already 
are substituting the so-called FST (Fiat Square Tubes) in the smaller sizes (Radio-Elec- 
tronics, October 1983), American TV makers have decided to retain the same faceplate 
curvature as at present in their new squarish models — at least for the time being. All four 
American picture- tube manufacturers have finalized their plans. Three of those manufac- 
turers^ — General Electric, Philips and RCA — will offer new 26-inch tubes while the fourth 
manufacturer. Zenith, has decided to adopt the 27-inch size as offering a noticeably larger 
picture than the current 25-inch tube. 

Zenith's 27-inch tube will have a 340-square-inch viewable picture, 7.9% larger than a 25- 
inch (which measures 315 square inches) and 4.5% larger than the the 324 square inches of 
the 26-inch version. All of the manufacturers will continue to offer 25-inch tubes, at least for a 
time, for use in lower-priced big-screen models. In 1985 or 1986, RCA plans to add a premium 
flat-faced tube of completely new design, which it calls the SP (for Square Planar). That new 
tube is expected to measure 27-inches. 

American manufacturers are expected to follow the Japanese later into new 20-inch and 14- 
inch square-cornered versions of the current 19- and 13-inch tubes, but it's doubtful that they'll 
adopt the fiat face, with which Japanese manufacturers are said to be having difficulty in 
production. 



The first laser disc-player using a solid-state laser pickup has been introduced in Japan by 
Pioneer. By eliminating the complex power-supply system formerly required by the tube laser, 
size and cost have been reduced. The random-access programmable player with wireless 
remote control is priced in Japan at about $825, or $125 below the original model. Its size also 
has been sharply reduced — it's smaller than RCA's random-access CED player. In another 
innovation, the player is simpler to use because it is slot-loaded from the front, eliminating the 
requirement of lifting the lid and placing the disc on a turntable. A similar model is expected in 
the U.S. this winter. 



JAPAN 

ELECTRONICS 

SHOW 



The Japan Electronics Show is usually a preview of what Americans will see in the following 
year, but the Fail 1983 show was lacking in any major excitement. The expected hit of the 
show — the new 8-mm video format — was completely missing, in line with our report that it has 
been shelved in Japan (Radio-Electronics, December 1983). In its place was the JVC- 
developed VHS Video Movie, the compact camera-recorder using the small VHS-C cassette. 
The show demonstrated that solid-state cameras are well on the way — with CCD 
(Charge- Coupled Device) models from Sony {already introduced in the U.S.), Mitsubishi, and 
Sanyo, along with a new version of Hitachi's MOS camera. Sanyo demonstrated a pocket LCD 
color set with three-inch screen, scheduled for the second half of 1984 at about $425 in Japan. 
Prototype digital-TV sets were shown by Panasonic, NEC, Sharp, Sony, and Toshiba, but it 
now seems unlikely that any of those will reach the American market in 1984. 
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VIDEODISC 
GAMES 



The coin-operated videodisc games, which have been nabbing quarters at a smart pace in 
amusement arcades, may be coming into the home. And they may come in two different 
versions — Laservision and CED. Although the first arcade videodisc games have involved the 
use of laser optical discs, Bally Manufacturing Co. chose the new RCA interactive CED disc 
system for its NFL football game. The game involves two players, repesenting offensive and 
defensive teams, who choose plays that are enacted in actual film footage. RCA has been 
talking with home-computer and videogame manufacturers about introducing home versions 
combining the CED disc system with game hardware and software. The company is expected 
to introduce a new version of its interactive videodisc system later this year with specific ports 
for home computers and videogames. Also, RCA recently reduced the prices of its videodisc 
players and discs to enhance the sales rate. R-E 



Tr [X 2236 100 MHZ 
l_ l\ OSCILLOSCOPE 



THE ANSWER 
BY ANY MEASURE 



100 MHz scope, counter, timer, 
multimeter: All one integrated system, 



100 MHz dual 
time base scope. 

3.5 ns risetime; 
sweeps from 0.5 s 
to 5 ns/cliv; alter- 
nate sweep; ±2% 
vertical /horizontal 
accuracy; vert- 
ical sensitivity to 
2mWdiv@ 
90 MHz. 



9-digit fluores- 
cent display. 
Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 



Dc volts and ac 
coupled true 
RMS volts. Mea- 
sured through the 
Ch 1 scope input. 



Gated measure- 
ments. Use the 

scope's intensified 
marker to measure 
frequency, period, 
width and to count 
events within 
specified portions 
of the signal. 



Auto-ranged, 
auto-averaged 

counter/timer. 
Frequency, period, 
width, delay time, 
A-tirne, plus total- 
ize to more than 
8 million events 
— with 7 digits 
plus exponent 
displayed. 



Auto-ranged 

DMM. Use floating 
DMM side inputs 
with up to 5000- 
count resolution. 
Get precise read- 
outs of average dc 
and true RMS volt- 
age. Measure 
resistance from 
milliohms to 
gigohms. 




1-800-426-2200 






Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 

The Tek 2236 makes gated coun- 
ter measurements, temperature, 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9-digit numeric 
readout and CRT display. 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak-to-peak auto, TV 
line, TV field, single sweep and 
normal modes. 



At just $2650: the 2236 
includes the industry's first 3-year 
warranty on all parts and labor, 
including the CRT. 

Integrated measurement 
system. 3-year warranty. 15- 
day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit- 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include operating and 



service manuals and worldwide 
service back-up. 

Call toll-free: 
1-800-426-2200, 
Extension 144. 

In Oregon, call collect: 
(503) 627-9000, Ext. 144. 
Or write Tektronix, Inc. 
RO. Box 1700 
Beaverton, OR 97075 



Tfektronix 



COMMIT It to EXCELLENCE 
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Copyright © iM&Tekironix. Inc. All rights reserved. TTA.324, "U.S. Domestic price RO.B. Beaverton, Oregon. Price subject io change. 



WHAT'S NEWS 



New solid-state switch 

handles 12,000 watts 

A new semiconductor switch 
was described by scientists of 
General Electric to the recent Inter- 
national Electron Devices Meeting 
in Washington, DC, It has the high- 
est power-handling capacity so far 
attained in power metal-oxide- 
semiconductor (MOS) devices. 

A second-generation insulated 
gate transistor (IGT) switch, the 
new device is rated at 25 amperes. 
500 volts continuous, and can han- 
dle peak gate turn-off currents as 
high as 150 amperes. 

IGT's combine in a single IC the 
best features of power MOSFET's 
and bipolar transistors. Like power 
MOSFET's, the IGT has low turn- 
on power requirements; and like bi- 
polar transistors, the new device 
can handle high currents. 



The first-generation IGT was 
rated at 10 amperes and 500 volts. 
To increase the power rating, the 
GE researchers made it larger and 
more densely packed. The 25-am- 
pere device measures 200 by 200 
mils and contains 16,000 intercon- 
nected cells, as against the 140 by 
140 mils and 6,500 cells of the 
older unit. The research and de- 
velopment team also inproved the 
device by reducing the gate turn- 
off time from four microseconds to 
approximately one microsecond. 

Those improvements are ex- 
pected to extend the device's ap- 
plications considerably, making it 
highly suitable, for instance, for the 
drives of motors up to five horse- 
power, whereas the older IGT was 
limited to only half-horsepower de- 
vices. 




THE NEW IGT SWITCH HANDLES 12,000 WATTS. Though it measures 
than a quarter inch square, it contains 16,000 interconnected cells, and is 
rated at 25 amperes, 500 volts. 



Foreign "pirates" steal 
US satellite programs 

The American film industry is 
becoming greatly concerned about 
the interception by foreign con- 
cerns of American satellite pro- 
grams intended for U.S. cable TV. 
Those programs are then being re- 
broadcast for their own clients— or 
for the viewing public — in their own 
countries. 

Losses, the motion-picture in- 
dustry asserts, are often serious to 
American motion-picture com- 
panies who depend on foreign film 
sales for a critical portion of their 
profits. In Jamaica, for example, 
the government-owned broadcast 
administration showed four impor- 
tant films not yet released to Jamai- 
can theaters. Coincidentally, there 
was a 50 percent drop in the reve- 
nues of Jamaican movie theaters. 

(The Jamaican government, 
which says it is making arrange- 
ments with American interests to 
purchase the rights to use Amer- 
ican films, has since stopped the 
broadcasts.) 

According to the Motion Picture 
Association of America, the pirat- 
ing takes place in most of the Cen- 
tral American countries, in the 
Bahamas, Haiti, and Dominica, as 
well as in Jamaica. "Pirates" range 
from hotel owners, who pick up the 
signals to show for their room 
guests, to major television com- 
panies that cover a whole country. 
Most of them insist that their ac- 
tions are legal — that copyright laws 
covering such transmissions are 
either ambiguous or nonexistent in 
their countries. 

More than a quarter million 
Americans are also watching satel- 
lite television programs picked up 
from their own backyard antennas. 
The legality of that action is in dis- 
pute, though persons who use 
such reception for profit can be 
prosecuted immediately; and usu- 
ally, that is what happens. 

The problem is expected to in- 
crease greatly as France, Ger- 
many, Brazil, Japan, and Saudi 
Arabia launch satellites for televi- 
sion programming. Those satel- 
lites will broadcast a tremendous 
amount of copyrighted material 
over practically the whole popu- 
lated earth. R-E 
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The Digital 

vs. Analog 

battle is oven 

Q C b^ y° u ^ e new champion. 
03 The new Fluke 70 Series. 

They combine digital and analog displays for 

an unbeatable two- punch combination. 

Now, digital users get the extra resolution of a 
3200-count LCD display 

While analog users get an analog bar graph for 
quick visual checks of continuity, peaking, nulling 
and trends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000+ hour battery life and a 
3-year warranty. 

Ail in one meter 

Choose from three new models. The Fluke 
73, the ultimate in simplicity. The feature- packed 
Fluke 75. Or the deluxe Fluke 77 with its own 
multipurpose protective holster and unique 
"Touch Hold" function (patent pending) that cap- 
tures and holds readings, then beeps to alert you. 

Each is Fluke-tough to take a beating. 
American- made, to boot. And priced to be, quite 
simply a knockout. 

For your nearest distributor or a (fee brochure, 
call toll-free anytime 1-800-227-3800, 

Ext. 229 . From outside U.S., call 1-402-496-1350. Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




Fluke 73 



Fluke 75 



Fluke 77 



^1863 John Fluke Mtj. Co.. Int. All rights reserved 



S35* 

Moo/digital display 

Vote, aims. 1M. dio* 

Best 

rtatmngt 

7 f i basic Oc accuracy 

2O0O+ hour battery Bk 
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SB 1 

Analrjg/diui'al display 
Volts. dIbbs. 10A, mA 
tlaoe resl 
Audible continuity 
AuluranQt/range hold 
5% basic dc accuracy 
2000 f hour battery life 
3-re3.i'*arramv 


Analog--: ';■■ ■■■:::, 
Volts, ohms. irjA,mA, 

Audible commuiiv 
"Touch Kold' L"tic n . 
Auluranje/rjirje hold 
0.3% has: cdc accuse* 
20CO-1 hour baiter yiile 
3- year warranty 
M.ii:i.-urcM bolster 
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SATELLITE/TELETEXT NEWS 






GARY ARLEN 

CONTRIBUTING EDITOR 



CBS, COMSAT 
TEAM UP 



Two of the largest companies readying direct-broadcast satellite services are consolidating 
their plans— and it's possible that other major organizations will affiliate with this "joint effort," 
Comsat (through its Satellite TV Corp. DBS subsidiary) and CBS Inc., which are among the 
eight DBS applicants, will work together on video-program development and acquisition, 
equipment and technical design, financing, and other factors. It's unclear what the new 
teaming will do to the plans of each company: Comsat had intended to launch its East Coast 
direct-to-home service this fall (1984). CBS's proposal includes high-definition TV features, 
such as 1125-line video, wide-screen display, and stereo sound. 



EQUIPMENT 
HIGHLIGHTS 






HBO STARTS 
SCRAMBLING 



The Nova SS sate I lite -receiving dish — made of stainless steel — comes in 7.5- and 9-foot 
sizes with prime focus feed or subreflector feed. Steel construction is said to have greater 
tensile strength than aluminum. (Kaul-Tronics, PO Box 292, Lone Rock, Wl 63556.) 

Norsat 3000 satellite receiver is a fifth-generation unit with dual downcon version, continu- 
ous tuning, active limiting and clamping, ultra-linear low-noise oscillators, and digital meter- 
ing. (Norsat International Inc., 205-19425 Langley Bypass, Surrey, British Columbia V3S 4N9 
Canada.) 

Home Box Office has begun its large-scale testing of "VideoCipher," the signal-scrambling 
system it has developed with M/A-Com, Both the regular HBO and the Cinemax feeds are 
being scrambled on HBO East transponders aboard Hughes' Galaxy Satellite. HBO says that 
new refinements in the scrambling technology have greatly reduced the price for cable- TV 
headend equipment— suggesting that the timetable for scrambling of all HBO service may be 
speeded up. 



DBS AROUND 
THE WORLD 



Another all-European direct-broadcasting-satellite plan has emerged from Luxembourg— 
this one coordinated by the government of that smalt country. The new proposal envisions a 
16-channel system, using a modified 50-watt satellite now under construction; service would 
start by 1986, An earlier "Luxsat" plan using a high-powered 200-watt bird, proposed by Radio 
Tele-Luxembourg, has run into political problems because other countries fret about implica- 
tions of programs being transmitted across national borders. Under the new plan, electronics 
companies in each European country would build and install small-diameter DBS dishes — 
costing the equivalent of about $500 — to pick up the signals. 

The British Broadcasting Corp. has begun negotiations with U.S. programmers for 
shows to be used on their proposed two-channel DBS system that is expected to use the new 
C-Mac technical format. However, delays may push British DBS back from the targetted 1986 
launch; by target date, there may not be enough homes equipped with appropriate reception 
equipment to pick up C-Mac signals, 

China may develop a Ku-band DBS service for education and community information. 
Since only 30% of the Chinese population has access to conventional TV signals, DBS is seen 
as a way to expand service nationwide; China has three orbital slots for domestic service. No 
timetable has been established for the low-powered DBS service. 
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HYBRID 

INTERACTIVE 

SYSTEM 



Cox Cable Communications, a leading cable-TV operator, will team up with Chase Manhattan 
Bank, Jerrold Electronics (a major cable equipment firm), and other partners to develop an 
innovative hybrid teletext'videotex service by 1985. The system will use cable TV as well as 
telephone lines to deliver information, education, data processing, banking, and other interac- 
tive services through Jerrold's Comm unicorn terminals. The Communicom cable-TV convert- 
ers use" a NAPLPS teletext-standard system for high-resolution graphics and will be installed 
on new Cox cable systems. In non-cable homes the same device— stripped of its cable 
channel -selector components and fitted with a phone modem — will be installed, making it 
possible to offer the information/banking/shopping service to homes that will connect to the 
system through a conventional phone-TV setup. r-e 



3K's Hot Tip for Desoldering Problems 

SA-6 DESOLDER IRON 

'evolutionary new electric desoldering iron combines the ease and 
Portability of a hand-held, manual, desolder pump, with performance of 
in industrial desolder station. This unique AC powered compact tool 
eatures portable, one-hand desoldering eliminating the need for 
eparaie soldering iron and desolder pump. No shop air required. 
Essential for all toolkits, field service technicians, and repairmen, as welt 
is production applications. Vacuum chamber is easily removed for 
leaning or replacement. Replacement tips available. Tool is supplied 
vith SAT-6-059 tip; diameter. 059 inch (1,5mm) 

FEATURES: 

Self contained suction power and heating etemen t. 

Economical. 

Lightweight Aoz. (I I3gms). 

Compact size 1 Vt inches (26cm). 

Replacement nozzles available. 



MODEL NO. 


INPUT VOLTAGE 


SA-6-115 
SA-6-230 


U5VAC50/60HZ 
230VAC50/60HZ 


NOZZLE 


NOZZLE HOLE DIAMETER 
INCH MM 


SAT-6-059 
SAT-6-070 


.059 
.070 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



OOOOPS! 

We've noticed an error in the parts- 
piacement diagrams that appeared in 
Januarys cover story "Build This C- 
QUAM AM Stereo Converter." The 
part labeled Q1 in Figs 7, 9, and 11 
should be labeled IC2 (the LM317LZ 
voltage regulator). We're sorry for any 
confusion that oversight might have 
caused. 

We also neglected to mention that 
C-QUAM is a registered trademark of 
Motorola, Inc. Our apologies.— Editor 



CORRECTION 

This is in response to the brief item in the 
"What's News" department of Radio-Elec- 
tronics for September 1983. The writeup was 
accurate except for one very important point: 
Neither AT&T nor Motorola Corporation have 
posed any objections to Geostar's FCC filing. 
In fact, Geostar's filing has received over- 
whelming support. The one objection regis- 
tered was by a small Gulf Coast microwave- 
communications firm, whose markets would 
be placed in severe jeopardy by Geostar's 
-technology. 

I believe that the Motorola and AT&T objec- 
tions that you were referring to were directed 
at Mobilsat, which is a voice-communications 
system also under review by the FCC. The 
New York Times published an article in which 
the author erroneously mixed public reaction 
to Geostar with that of Mobilsat. Perhaps the 
error in your writeup was due to the misinfor- 
mation in that article. 

1 would appreciate it very much if you would 
publish this correction, because such misin- 
formation could be injurious to Geostar. 
T. STEPHEN CHESTON, 
Vice President for Administration, 
Geostar Corp. 

TRANSIENT SUPPRESSOR 

I would like to comment on Herb Fried- 
man's fine article, "Build This Powerline Tran- 
sient Suppressor," in the September 1983 
Radio-Electronics, Last spring, I realized 
my need for such a device and set about 
designing and building one. The design I 
came up with was very similar to Mr. Fried- 
man's. There are, however, a few differences 
worth noting. 

Fuse F1 in Mr. Friedman's circuit is a 
failsafe device for the varistor, and is a good 
idea; but it will not act as a protective fuse for 
the unit itself, or for any device plugged into it. 



A protective fuse must be added to the hot 
powerline entering the unit. Because the filter 
used (Radio Shack 273-100) has a 5-amp 
current rating, that fuse must be rated for 5 
amps or less. If your computer system re- 
quires more power, filters with a higher rating 
may be purchased from electronics supply 
houses. 

I built my unit completely inside a power 
strip. A heavy-duty, six-outlet, metal cabinet 
power strip was purchased. By removing two 
of the outlets (there are three standard AC 
household receptacles inside) there was 
enough room for all the components. It was a 
tight fit that required careful construction, but I 
was able to build it without any problems. 
Another difference in my design was that I 
placed the filter between the relay and the 
power outlets to filter any possible noise gen- 
erated by the relay coil. The net result was a 
compact, easy-to-mount power source that 
protected up to four computer components 
against all three powerline problems outlined 
in the article. 

The total cost for the unit was about $35— 
quite a saving over the $100 to $200 charged 
for equivalent commercial suppressors. 
GARY E.WHITNEY' 
Portland. OR 

WHICH IS RIGHT? 

In reference to page 45 of the November 
1983 Radio-Electronics, in the article, "Hi-Fi 
Sound Converter for Your TV", refer to page 
47, Fig 2. Resistor R18 is connected directly 
lo the emitters of Q1 and Q2 and R19 via C23. 

However, the printed- circuit board shows 
R18 and R19 (on page 48, Fig 4) both directly 
connected to Q1 and Q2's emitters. 

Please tell me which is correct — the sche- 
matic or the board. 
JAMES C. MORALL 
Baldwin, NY 

The parts-placement diagram is correct — but 
so is the schematic. To make both match, 
simply reverse the positions of R19 and C23 
on the schematic. (For those of you who can t 
find R18, it's the resistor labeled R13, right on 
top of R19.)— Editor. 

STAY AS YOU ARE 

Please add my name to the growing list of 
those who have either canceled or refused to 
renew their subscriptions to that electronics 
magazine which converted itself into just an- 
other trendy all-computer publication in 1982. 
Radio-Electronics is now the last remaining 
magazine that authoritatively covers all as- 
pects of electronics. I have benefited immea- 
surably for the past three decades from your 
fine instructional and construction articles, 



especially those on test instruments. Please, 
please stay as you are now and have been in 
the past. Viva Radio-Electronics! 
BERNARD J. FINNEGAN 
Los Angeles, CA 

NOT PROPRIETARY 

I would like to point out an error involving 
our listing in your recent computer buying- 
guide issue (October 1983, Radio-Elec- 
tronics). 

The 16-bit operating system listed (Z-DOS) 
is not proprietary, as indicated. Rather, it is our 
version of Microsoft's MS-DOS, and thus is 
compatible with much of the software written 
for IBM, Tl, and other system using MS-DOS 
or a variation. 
ROBERT L. WINTER 
Zenith Data Systems 

THE SANDCASTLE PULSE 

I just received your September 1983 issue 
of Radio-Electronics, and read in the "Ser- 
vice Questions" section on page 99 a "good 
question." (What is a sandcastle generator 
and where did it get that name?) I think I have 
sort of an answer to it. 

The sandcastle pulse is a complex wave- 
form with a repetition rate of the horizontal 
frequency. It looks like the waveform shown in 
Fig. 1-a. 




The displacement of the upper part allows 
the separation of the burst signal. Sandcastle 
pulses are used in color-TV sets for the follow- 
ing purposes: (1) black-level clamping of lumi- 
continued on page 20 
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THE POMONA PROMISE 

We provide the design engineer with the best 

"black boxes" made in this country. 

Or anywhere. 
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That may seem like a tough 
promise to deliver on. But if you 
talk to the professionals of the 
electronics industry, you'll learn 
quickly and with great assurance 
that the "black boxes" designed 
and produced by ITT Pomona 
Electronics are looked upon as 
the best in the business. Bar none. 

The reason goes back to 
when we first introduced the idea 
of providing convenient con- 
tainers for special test circuits. We 
promised then that ours would be 
the best. And that's the way it's 
been. 

Since then our line has ex- 



panded to eleven different series 
to accommodate just about any 
component packaging require- 
ment you'll ever need. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (7141 623-3463 or 623-6751. 

CIRCLE 73 ON FREE INFORMATION CARD 



TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone; 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 



ITT 



Pomona Electronics 
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• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 





MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi« 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 
IN STOCK NOW 




4Vz DIGIT 
MULTIMETERS 



I FLU K E| 



MODEL 

8060A 



Frequency measuements to 

200KHz 

dB measurements 

Baste dc accuracy 0.4%; 10; ' V, 

10 nA and 10 mo sensitivity 
1 Relative measurements 

True RMS 
■ High-speed Beeper 
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POWER SUPPLIES 



MODEL 



1601 

Isolated 0-50VDC, continuously 
variable; 0-2A in lour ranges 
Fully automatic shutdown, 
adjustable currant limit 
Perfect lor solid state servicing 



MODEL 1650 



Functions as three separate 

supplies 

Exclusive tracking circuit 

Fixed output 5VDC, SA 

Two to 2SVDC outputs at 0.5A 

Fully automatic, current- 1 1 mi ted 

overload protection 




FUNCTION GENERATORS 



MODEL 
3020 



s 319 
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• Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz in six ranges 
Push button range and (unction 
selection 

Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 



SWEEP FUNCTION 

■ Four instruments in one package 
— sweep generator, function 
generator, pulse generator, tone- 
burst generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-distortion high-accuracy 
outputs 



• 0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



100MHz Dual Time 
BASE SCOPE M0DEL 



Jcprecision 




INDUSTRIAL 

TRANSISTOR 

TESTER 
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1570 



MODEL 
520B 

Now with HI LO Drive 

Works in-circuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 
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PRICE OOES NOT 
INCLUDE PROBES 

• 1mV/division sensitivity to 70 
MHz 

• 500 (*■ Wdivision cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




CAPACITANCE METERS 
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MODEL 830 




Automatically mea- 
sures capacitance 
from Q.lpFto 200mF 

0.1 pF resolution 

0.2% basic 
accuracy 

3V: digit LCD display 



MODEL 620 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange Indication 
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BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



MAILABLE NOW. 




$ 64 
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Circultmate DM 20— 
3V!-dlglt, pocket-size 
multimeter 08% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 
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Circultmate DM-25— 
3Vi digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto- polarity, 
auto-zero, auto- 
decimal 
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70 MHz Dual Time 
BASE SCOPE 




MODEL 1590 

> ImvVdivision sensitivity to 100MHz 

> 500 Wdivision cascade sensitivity 

> 2ns/division sweep rate with 10 x 
magnifier 

• Four-input operation provides trigger 
views or four separate inputs 
Selectable iMfior SOOinputs 
Alternate timebase operation 
20MHz bandwidth limiter for best view of 
low frequency signals 
Lighted function pushbuttons employing 
electronic switching with non-volatile RAM 
memory 

Switching power supply delivers best 
efficiency and regulation at lowest weight 
Selectable frequencies for chop operation 



s 69 



95 



Circuitmate DM-40 — 
3Va -digit multimeter; 
0.8% vdc accuracy, 
diode test, auto- 
polar It y, auto-zero, 
auto-decimal 
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Ircultmate DM 45 — 
3Vi-digit multimeter; 
0.5% Vdc accuracy, 
diode test.continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarity, 
auto-decimal 





The DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 




Specialists 



Circle Reader Service 7 for more information 



toll free hot line THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 ADVANC 



• 26 WEST 46th STREET. NEW YORK, N.Y. 10036 
212-730-7030 
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Non-Linear Systems 
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V-222 



HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 

ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 



0HITACHI 
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V-422 *»»* 

DC to 40 MHz, 
1mV/div, dual-trace, 
DC offset function 

.222 ^ 

DC to 20 MHz, 

1mV/div, dual-trace, 
DC off. func, Alt. 
magnify function 
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DC to 20 MHz, 
1mV/div, dual-trace 
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A.W. SPERRY AUTO RANGING 

MULTI-METERS. 



V-1050F 

100 MHz Quad Trace 
w/delay sweep 

$QOQ 95 

V-650F *W 

60 MHz Dual Trace 
w/delay sweep 



PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE. 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 




DC Volts 



RANGE 


ACCURACY 


200m V 


±(0.5% rdo +■ 4d) 


2V 

20V 

200V 


1(07% rdo * *d) 


1000V 


+ (1% rdo + 4d) 



THE RELIABLE ONES. 



AC Volts 



RANGE 


ACCURACY 
40-500 Hi 


2V 

20V 

200V 


±(1% rdg + Bd) 


500V 


id .2% rdg + Bd) 



2 YEAR NO NONSENSE 
GUARANTEE 



FEB 



AW 5PEHRV 
[HSTflU RENTS INC 



■-■HwZ. 



DC Current 



RANGE 


ACCURACY 


200mA 


i(i.5% rda + 4dt 


10A 


±(i.7% fdg +«d) 



AC Current 



Resistance 



RANGE 


ACCURACY 
40-500 Hz 


200mA 


±12% rdo + 8d) 


10A 


t(2 2% rdg + 8d> 




RANGES 
DC VOLTS 



RANGE 


ACCURACY 


2V 


± 0.5% rdg ± 4 dgt 


20V 


± 0.7% rdo ± 4 dgt 


2O0V 


500V 


± 1.0 Vd rtfg ±4 dgt 



RANGE 


ACCURACY 


SHORT CIRCUIT 
CURRENT (appro*.) 


200 


± (0.0% rdg + 5d) Hi 
±(1% rdfl + lOd) Lo 


Hi 1.5mA 


Lo - 


2K 


300 M A 


150nA 


20K 


30k A 


15nA 


?00K 


3 U A 


1.5»A 


2000 K 


j (2% rdg + 10d) 


Q.3j.A 


C.15j.A 



AC VOLTS 



RESISTANCE 



RANGE 


ACCURACY 


2V 


±1.0% rdg ±8 dgt 


20V 


200V 


500V 



RANGE 


ACCURACY 


2K0 


±0.7% rdg ±4dgt 


20 Kil 


200 Kil 


2000 Kfl 


±1.2% rdg ±4 dgt 




We don't just take 

orders, we ship them 

Advance Electronics 

endeavors to keep everything 

we advertise in stock for 

immediate delivery. 




■ Mutercharga A Vlu thipped within 24 hours. 

■ Bank check* or Money Order* (hipped wtthln 24 hour*. 

■ Pereonel check* — pie*** allow 3 week* for check to dear. 

■ AH price* plu* (hipping charge*. Phmw* call for appropriate 
charge*. U*e our toll tree number. 

a Hew York State reektent* add appropriate ealea tax. 

a PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Ouentttleai 
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HITACHI 

15 MHz 
TRIGGERED SCOPE 

QUANTITIES ARE LIMITED 
SPECIFICATIONS 



EATURES 

1mV7div high sensitivity design. Effective for 

measurement of weak signals. 

Employs TV sync separator circuitry with one 

touch synchronization of both TV horizontal and 

vertical signals. 

Delayed sweep function with one touch control 

10 x magnification. 

Trace rotation system for easily adjusting trace 

inclination caused by terrestrial magnetism. 

Fine adjusting click positioning function enhances 

measuring efficiency. 

Signal output: Vertical output terminal to 

Frequency Counter, etc. 

Z axis input provided — possible to use as CRT 

display. 

One touch shifting of waveform slopes for easy 

observation of rise and fall of waves. 




MODEL 302F 

DUAL TRACE 
W/DELAY 

All HITACHI Oscilloscopes 
feature 2 year parts & labor 
warranty. 



HITACHI 
30 MHz 
SCOPE 



Price does not include 
probes- Probes $50. a pair 
when purchased with 
scope. $15. shipping 
within continental U.S. 



Verticil Deflection 
Simitfvity 



Rii* Tim* 
Signal Deliy Lin* 
Max. Input Voltage 
Input Coupling 
Input Irnpvdanca 
Operating Mod** 
X-Y Operation 

Sensitivity 

Pha$* Difioranca 

X Bandwidth 
Dynamic Ring* 
Vertical Output 

Output Voluga 

Bandwidth 

Output Impadanct 



Horizontal Deflection 
Trigger Modes 
Triyfi*r Sou re a 
Trigg* r Coupling 
TV Sync 

Intirml 

Ext«m*l 
Trigger Sensitivity 



AUTO Low Bandwidth 
Trigger Slop* 
External Trigger Input 



5mV/diu to 5Wdiv ±b%, 10 calibrated steps 

tmV/div to IV/dtw ±6% 

I When using x5 amplifier! 

Uncelibrated continuous control between 

steps 1 < 2.5 (provided with click- positioning 

function} 

DC to 1 5MHz , -3dB (at 4 div] 

OCto7MHi.^3dB |at4div) 

(When using x& amplifier) 

24ns, (for x5| 70ns typ 

600 Vp-p or 300V (OC + AC peak, at Ik Hi J 

AC, GND. DC 

Direct 1M ohm r approx. 30pF 

Single-trace 

External trigger Input: X axis. 

Vertical Input: V axis 

X axis: approx. 200mV/div. 

Y axis: same as Vertical input 

OC to 10kHz within 3* 

DC to500kHr t -3dB 

4 div Of mote 

20mWdiv or more (terminated into 50fl! 
50Hz to 5MHi. -3dB 
Approx 50f2 



Sweep Tim* 



Sweep Time Megnifiar 
Mix. Swe*p Tim* 



Amplitude Calibrator 

Waveform 

Voltes* 



Power Requirements 



AUTQ,NOHM h TV (+) TV {- 

LIISh£ H EXT 

AC 

TV sync-separation circuit 

1 div or more (V sync-signall 

1 Vp-p or more [V sync-signal) 



Frequency 


Internal 


External 


aOHz io 2MHz 


0,5ttiv 


200m V 


2 lo 15MHz 


i 5tt™ 


SOOmV 



30H/ 

input impedance: approx, 1M ohm h 

30pF or less 

Max. input voltage: 100V 

(DC + AC peak at 1kHz] 

2>*s/div to 0-2s/div, ±5% 

19 calibrated steps 

Urrcfl lib rated continuous control between 

steps 1 : < 2.5 (provided with click- positioning 

function | 

10 times [*7%f 

lOOns/div (20ns/div and &Qns/div not 

calibrated) 



Approx. IkHi *10% ttyp), square wave 
6.5V ±5% 



1 00/1 20/220/240 V *1Q% 
50 to 60Hz. approx. 40W 



Approx. 2751W) x 190IHJ x 400(D) mm 



Approx. 8.5kg 



Price does not include probe. Probe $20. when 
purchased with oscilloscope. 

Full 2 year parts & labor warranty. 

WE CARRY A FULL LINE OF HITACHI 
OSCILLOSCOPES 



mm DFF hot line THE TEST EQUIPMENT SPECIALISTS 

" 800-223-0474 JUMkNO 

ELECTRONIC 



212-730-7030 
26 WEST 46th STREET, NEW YORK, N.Y. 10036 



Only NRl Gives You This Kind of Training 

and Equipment. 

Only NRl Gives You So Much Professiona 

Preparation For a TV/Audio/Video 

Servicing Career. 



Build this 25" Heath/Zenith Color TV with 112 
channel tuning system, infrared remote control, 
advanced sound system, and in-set space phone. 



Get complete, thorough instruction 
in the theory, servicing, and repair of 
TV, VCR, video disc players, audio 
equipment, AM/FM receivers, an- 
tenna systems, home video cameras, 
projection TV, 
and more with 
65 easy-to- 
digest, bite- 
size lessons. 
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See servicing techniques demon- 
strated in close-up detail. Graphic 
presentations make theory and sys- 
tems come alive on NRl Action Vid- 
eotapes covering VCRs, disc players, 
and TVs. 



Perform challenging state-of- 
the-art electronic experiments 
and demonstrations using your 
NRl Discovery Lab®. 



Learn how to diagnose prob- 
lems using a professional 
3'^-digit digital multimeter. 
Exclusive NRl Action Audio in- 
structions talk you through its 
complete operation and use. 



Learn servicing am 
adjustment tech- 
niques with this 
6-hour, remote con- 
trol videocassette 
recorder you get as 
part of your trainir 
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Only NRI gives you so much prac- 
ical training with equipment you 
;arn on and keep. You learn by do- 
lg. That's the way to make it inter- 
sting, that's the way to make it 
njoyable, that's the way to get the 
ands-on experience and know-how 
ou need. 

Hands-On Training For 

Real Bench Experience 

and Priceless 

Confidence 

You start with experiments and 
emonstrations on the unique NRI 
Mscovery Lab. You learn basic cir- 
uit wiring and soldering tech- 
liques, and then quickly move on to 
nore advanced concepts as you come 
o understand electronic theory, 
olid-state devices, digital systems, 
ind microprocessors. You learn by 
LCtually building and observing the 
iction of circuitry you'll be working 
vith in real- life situations. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illustrated 
essons, you get NRFs Action Audio 
;assette to "talk" you through the 
ise and operation of the professional 
ligital multimeter you receive as 
>art of your equipment. Even more 
;xciting are your NRI Action Video- 
:assettes . . . videotaped lessons that 
mow you graphic presentations of 
slectronic systems, vivid closeups of 
servicing techniques and profes- 
sional "shortcuts" to study and 
replay as often as you want. 

YOU CetTV, VCR, 

dmm and More 

Equipment 

TO Keep 

You also build your own 
25" Heath/Zenith color 
TV, a state-of-the-art unit 
that includes infrared 
remote control, a Time Control Pro- 
grammer, and the incredible Ad- 
vanced Space Phone that lets you 
telephone from your chair. Using the 
videocassette recorder that's in- 
cluded as part of your training, you 
learn how to adjust, service and re- 




pair these fast-selling units. Your 
front-loading VCR features up to 
6- hour recording capacity, remote 
control, and programmable touch- 
button tuning. 

The digital multimeter you re- 
ceive is a truly professional instru- 
ment. You use it in the experiments 
throughout your course and as a key 
servicing tool on the job. Using the 
meter along with the NRI Discovery 
Lab, you'll learn how to measure 
voltage, current and resistance and 
how to diagnose all types of servic- 
ing problems. 

Advanced 

Systems 

Demand 

Advanced 

Technicians 

for Service 

and Maintenance 

The art of TV/ Audio/Video servic- 
ing has taken quantum leaps into 
the future. Now, successful techni- 
cians must understand advanced 
concepts like digital control, elec- 
tronic tuning, laser video discs, 
microprocessors, and more. NRI 
gives you the training you need for 
success . . .state-of-the-art concepts 
and practical, hands-on experience 
working with the kind of 
equipment you'll en- 
counter on the job. 

7 Decades of 

Teaching 

Electronics 

Skills 

At Home 

NRI is the oldest, 
largest, and most 
successful school 
ofitskindin 

the world. It has pioneered and re- 
fined the teaching techniques that 
make learning at home the NRI way 



one of the most economical and effec- 
tive methods ever conceived. You 
learn at your convenience as a class 
of one, backed by skilled NRI in- 
structors and carefully designed les- 
sons that take you a step at a time 
toward your goal. No time away 
from your job, no night school grind, 
no classroom pressures. Yet your 
training is thorough and complete, 
with a foundation of hands-on ex- 
perience unequalled by any other 
training organization. 

Send For Free 

Catalog 

Covering 12 

Electronics 

Courses 

Our 104-page catalog gives you all 
the details. In it, you'll find a sum- 
mary description of every lesson, 
and photos and specifications for 
every item of equipment included in 
your course. You'll also learn about 
other fascinating career opportuni- 
ties in the world of electronics . . . 
Microcomputers, Industrial Elec- 
tronics including robotics, Commu- 
nications, and more. 

Mail the postage-paid card today 
for your free copy. See how com- 
pletely and how thoroughly NRI gets 
you started on your 
tomorrow 
today. 




«5i 

link 



NRI SCHOOL OF 
ELECTRONICS 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 
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nance signals (2) burst keying (3) blanking 
(horizontal and vertical) (4) chrominance 
channel gating. 

The sandcastle pulse can be generated by 
any of the following integrated circuits and 
many others generally used in the horizontal 
oscillator and/or sync section, such as: TDA 
2573A and TDA 2575A for 525-line systems; 
TDA 2576A for 625-line systems; TDA 2571 , 
TDA 2590, TDA 2591, TDA 2593, et al. The 
sandcastle pulse is required in several lumi- 
nance and chromonance processors, mostly 



one-chip systems, such as TA 10313 (by 
RCA), TDA 3300 (by Motorola), TDA 3560 
(PAL-decoder by Philips), TDA 3570 (NTSC 
decoder, by Philips) to name just a few of the 
better-known types. There are many other 
IC's that use a sandcastle pulse or generate 
one. 

If you don't have a sandcastle pulse, but 
need one, you can generate it from a horizon- 
tal flyback pulse by means of the circuit 
shown in Fig. 1-b. 
EGON STRAUSS 
Buenos Aires, Argentina 

ON TESLA'S PATENTS 

It is quite refreshing to see the amount of 
interest generated from your articles on 




R-2000 



SSB, CW, AM, FM, digital 
VFO's, 10 memories, memory/ 
band scan, optional 118 — 
174 MHz coverage... 

The R-2000 is an innovative all-mode 
SSB, CW, AM, FM receiver that covers 
150 kHz -30 MHz, with an optional 
VC-10 VHF converter unit to provide 
coverage of the 118-174 MHz 
frequency range. 

R-2000 FEATURES: 

■ Covers 150 kHz- 30 MHz in 30 bands. UP/ 
DOWN band switches. VFO's tunc across 150 
kHz-30 MHz. 

• All mode: USB. LSB. CW. AM. FM. 

• Digital VFO'S. 50-Hz, 500-Hf. or 5-kHz steps. 
F. LOCK switch. 

• Ten memories store frequency, band, and 
mode data. Each memory may be tuned as 
a VFO. Original memory frequency may be 
recalled. 

• Lithium bait, memory back-up. (Est. Syr. life). 

• Memory scan. Scans all or selected memories. 

• Programmable band scan. Scans within pro- 
grammed bandwidth. 

• Fluorescent lube digital display of frequency 
000 Hz resolution) or lime. DIM switch. 

• Dual 24-hour quartz clocks, with timer. 

• Three built-in IF filters with NARROW/WIDE 
selector switch. (CW filter optional.) 

• Squelch circuit, all mode, built-in. 

• Noise blanker bulll-ln. 

• Tone control. 

• Large front mounted speaker. 

• RF step attenuator. [0-10-20-30 dB.l 

• AGC switch. (Slow-Fast.) 

• "S" meter, with S1NPO "S" scale. 

• High and low Impedance antenna terminals. 

• 100/120/220/240 VAC, or 13.8 VDC (OpUon) 
operaUon. 

• RECORD output jack 

■ Timer REMOTE output [not for AC power) 

• "Beeper 11 

« Carrying handle. 



H~1UUU High performance receiver 

• 200 kHz- 30 MHz • digital display/cloek/ 
llmer • 3 IF filters • PLL UP conversion 
» noise blanker ■ RF step attenuator • 120- 
240 VAC (Optional 13.8 VDC). 



H"bUU General coverage receiver "150 
kHz-30 MHz • digital display • 2 IF filters 
• PLL UP conversion » noise blanker • RF 
atienuator • front speaker • 100-240 VAC 
(Optional 13.8 VDO. 




Optional accessories: 

• VC-IO 118-174 MH* converter. 

• HS-4, HS-5. 1IS-6. HS-7 headphones. 

• DCK-l DC cable kit. 

• YG-455C 500-Hz CW filter. 

■ HC-10 World digital quartz clock. 

• AL-2 Surge Shunt 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 
5111 West Walttul/Comptori. CA 90220 
Telephone: (213) 639-9000 



Nikola Tesla. All too often, we tend to take for 
granted the goods and services that make 
our lives comfortable, with little or no regard 
for the price paid by the originators of those 
goods or services. 

In your recent article, the departure of Tesla 
might induce a sense of pity in the reader, 
because for one to be penniless and at the 
mercies of others after having contributed so 
much to the entire world is a sad epilogue. On 
the other hand, it seems that a great majority 
of geniuses get a tremendous sense of satis- 
faction from the work itself, and not neces- 
sarily the financial rewards. We might ask 
who determines what yardstick is used to 
measure rewards. 

That brings us to the important matter— the 
subject of patents. The general assumption is 
that as long as one owns a patent, one is 
guaranteed financial success; but Tesla 
owned hundreds of them. That did not make 
him rich, which says that the invention itself 
and the marketing of the invention are two 
different and often unrelated subjects. Most 
inventors are not able to handle or are even 
concerned with the latter. Then the question 
is: Why go through all the trouble and ex- 
pense to obtain letters of patent in the first 
place? It must be for the same reason that 
people climb Pike's Peak, hang glide, watch 
birds, etc: to obtain the rewards therefrom, 
using their own personal yardsticks. 

As a patent researcher, I have assembled a 
list of Nikola Tesla's patents. It is available to 
your readers from the address below at $3.50 
for mailing and handling. 

A complete set of copies of a!Ml3 patents 
(full disclosure), enclosed in a binder and fully 
indexed, is also available from the same ad- 
dress: $79.95. (Patents may also be ordered 
directly from the US Patent and Trademark 
Office by sending each individual patent 
number, along with $1 for each patent. The 
total, then, comes to $113.00 tor the set, un- 
bound and not indexed.) 
DR. ETHAN KING 
EDG Enterprises 
Box 5155 
Washington, DC 20019 

LOTTO DEVICE 

I am writing in regard to "Hobby Corner," in 
the November 1983 issue of Radio-Elec- 
tronics. That is the column in which a lotto 
device was featured. 

In the schematic representation of Fig. 3, 
I've noticed a few errors concerning the pin- 
outs of the IC's — 7404 (hex inverter) and the 
74145 (BCD to decimal decoder). First, the 
V cc for a 7404 is pin 14, not pin 5 as denoted 
(pin 14 is being used as a clock input here), 
and pin 16, not pin 6, for the 74145. Pin 6 is 
denoted twice here, so it's probably just a 
typographical error. 

Also, numerous input pins of the 7404 (11, 
9, 3, and 1 ) are tied to the A, B, C, and D inputs 
of the 74145. That's surely a no-no, consider- 
ing how some ot those pins are being used 
here. 

TOM STACEY 
Princeton, NJ 

You 're right, there are errors. The 7404 in Fig, 
3 is mislabeled— it should be a 7490. A 7404 
shouid be used to invert the a, b, c, and d 
outputs of the 74145, Sorry for any inconve- 
nience that error caused— Editor. R-E 
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Regency Hand Held 

C/^^HHAyo Bring you the excitement of 
%JvCJf if 1%*r& Police, Fire, Emergency 



Police, Fire, Emergency 
Radio, and more. 



When you need to hear the 
action from wherever you 
are, Regency delivers. Our 
portable scanners keep you 
in touch with the local news. 
Whether it's bank hold ups, 
three alarm fires, weather, 
business, marine radio, or 
aircraft calls, Regency 
portables bring you the on 
the scene action. While it's 
happening from where 
it's happening ... in your 
neighborhood. 

MAXIMUM 
VERSATILITY 

The all new HX1000 
keyboard programmable 
hand held scanner 
lets you cover your choice of 



over 15,000 frequencies on 
20 channels at the touch of 
your finger. No crystals are 
necessary. Six band 
coverage, search and scan, 
priority control, and a liquid 
crystal display with special 
programming messages and 
clock are all part of the 
package. And with the sealed 
rubber keyboard and die-cast 
aluminum chasis, the 
HX1 000 is the most rugged 
and durable hand held on 
the market. 



WITH OR WITHOUT 
AIRCRAFT 



If you don't need all 
the features of the 
HX1000, but you 
want the 
convenience 
of portability, 
we've got you 





covered. Our two new crystal 
controlled hand held 
scanners, the HX650 and 
HX750, offer six channels, 
individual channel lock outs, 
LED channel indicators, step 
control, two antennas and an 
adaptor/charger. Both cover 
VHF high and low, UHF and 
"T" public service bands, with 
the HX750 offering the 
additional coverage of VHF 
aircraft band. 

DECIDE FOR 

YOURSELF 

Your Regency Scanner 
dealer would be happy to 
give you a free demonstration 
of these and other new 
Regency Scanners. Stop in 
today. Or, write Regency 
Electronics, 7707 Records 
St., Indpls., IN 46226. 



leer-enc^ 

ELECTRONICS, INC. 

7707 Records Street, Indianapolis, Indiana 46226 
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EQUIPMENT REPORTS 



Heath EE-103 IC Timer 
Course 




O 
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ONE OF THE MOST COMMONLY USED DE- 

vices in modem electronics is the timer 



Heath EE103 


OVERALL 
PRICE 
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IC. Its use is so common that most of us 
have come to take it for granted. But. that 



hasn't always been the case: after all. the 
IC timer has only been around For a little 
more than 10 years. Previously, timer cir- 
cuits had to be designed using discrete 
components. 

Since its application is so widespread, 
a working knowledge of the inner work- 
ings of ihe timer IC is valuable. That's 
true not only for the newcomer, but even 
to the veteran service technician or ad- 
vanced hobbyist. After all. we can all use 
a refresher now and then to keep our skills 
up to date. 

That's why we recommend Heath's 
EE-103 IC timer course so highly. At 
S44.95, that follow-up to Heath's 
EE-3210A digital-techniques course 
provides an economical yet effective way 
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ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero 
ins en ton - tin plated solder 
tail pins - capable ol being 
plugged into dip sockets. 
Including wire wrap. 

Slock No. el 

Nd. Pint LB '■■:' ■■■') SO 

11053 24 4.M 14.3S 13.» 

I 1056 2S 5 15 4.M 4.Q5 

11CS7 40 6-.81 S.S5 5.3S 

11054 <4 11.02 10 50 S.4S 



iC-KOOLEnS'rraai sio:, m= pin 

UNITFUCK*a.»»»i. Ha. Inlc Prt» 

gWfJMBtai m il ftmj l 22223 1* *.29 

'S&SSSfSSSKS' ««« ID .28 

juii pjsh ic-KM*f tn - 2222B 16-20 .29 
liwm EB »ic r#d h 






MIC 6QOOZ 




$75°° 



DIGITAL MULTIMETER 

Sing, \e ti>\*ey awiieh od* ■ a 
[ton L jtqp. cny taread S" 
■1 ' . ■ dnj I rJupljy BOO hovn 
new 1 3 ling life •>/< \" imtjur 9¥ 
b&Htfy ScvEfi 'umClBoni" 
(.DCVOHs L>CArnpi.Ohmj, 
AC Veils AC Amps OlOde 
4nd PeVH(0' JunClifln. Aurf- 
file C^nttnuiiy Choc*! 
tot* ji i:*">-»n ii ji — ■» 
«10* l*m»d $10*00 



Send BASE for FREE Flyer ur s,end Si .00 d outage 
and handling Tor FREE COMPLETE CATALOG 

which includes coupon for S1 00 OFF purchase 



WILD ROVER 

Touch :,■'.' I' >!;■■', ..". ■ 
O^ETjilinij irnjl-on 
u» ol a le-vfl i nd a 
and Oil wllh low 
i j : r. d ■ 1 5 VAC, i 
r . '.i^n-.j: &1£< tadni&br IBOIhich 
SlCKkMo. 1-S IDA 

i2usa si .43 si.: 



60^40 ROSIK CORE SOLDER 



Slack 

S0O73 

WOT* 

3007 1 

aoora 

50074 

■jOOnO 



Lcnglh W.njhl 



0*3 

OC>3 
DAS 

OJ3 




Tl WIRE 

WRAP 

SOCKETS 

Tin plated 
phosphor bronze 
contact - 3 vvrap 
Slock - A _ 

No. NoPina "°99 



11301 
1 1 30S 

1 1303 
11304 
11305 

1 13Q6 
11307 
1 130H 
1 13C-9 



S.40 

.59 

.64 

.73 

.39 

1.12 

1.25 

1.52 

2.05 




EKI KITS come 
with all parts 
necessary to 

• Stock No. 86S44 
TV Jammer Kit "wipes 

out" your TV 

screen r ,,. $ 7*71 

•stock No. Basso 

Whooper A la r m Kit 
makes a great alarm 
or siren $11.33 

MANY, MANY MORE 
KITS AVAILABLE IN 

FULL LINE CATALOG 



ELPAC POWER SUPPLIES - DC/DC CONVERTERS 



WF 



SIMTEC ELPAC hnpul (Jul put (htlpul Di m«n*la?i-» 
Stack No. J*fl, Vciiiigi Vnhaoa tumul IHpWiOJ 
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ca3»2 3.0-7.0 

C1M 1 3 3.0-7.0 
CB3W4 3.0-7.0 

CBJB1* JO-T 

CL3A01 4.0-T.D 
CLH11 4 4>7.0 
CU*U 4L0-7 
CL3I13 * l>7 
CL3M4 4 0-7 
CUJ1* 4&7.0 
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Special of the Month! 



MODUTEC 

BATTERY TESTER 

Tests all batteries ranging 
Irom 1 35V to 4.5V. 
Control*; 

3- position switch provides 
ranges 1.35-1.5V;2.7-3.QV: 
4.05-4.5V. Durable, pocket size^ 
sell-contained. Test leads are 
permanently attached. *■ * m <" / 
\ Stock No. 13733 .... t> Z-? . 

N 

PIN FORMING TOOL 

puts IC's on their 

true row to row 

spacing One side is 

tor.300centers.Fliptooloverforaevices 

on .600 centers. Put device in tool and 

soueere New , ANTISTATIC MODEL 

ONETOOLDOES StochNo.10a00SI4.95 
8 thai 40 PINS! Stock No. 11 059 S1 2.95 



One-piece, spring steel con- 
struction. Will exlract all LSI, MSI 
and SSL devices with s to £4 
«"* Stock No. *- 1Q 
13313 $2. 1U 




Tl LOW PROFILE 
SOCKETS 

Tin plated 
copper alloy 
688 contact pins 
with gas tight seal 

Slock 
No Hs Pi~i 124 25 99 




11201 

11202 14 

11203 IS 

11204 is 

1 1 205 20 

11206 22 

11207 24 

11208 as 

11209 40 



5.1(1 S.09 
.14 .13 



18 
.1B 
.20 
.22 
.24 

28 
.40 



S.QU 
.12 
.14 
.15 
.16 
IS 
.20 
.25 
.33 






OPCOA 




Cathode 






Stock 

No. Color 


1 


too 


1 2082 Red 
12085 Green 

12087 Yellow 
12089 Orange 


S1.12 
1.84 
1.92 
2.03 


S .99 
1.63 
1,70 
1.64 



Right Angle Socket lor Above 

Displays 
Stock 

No. 1 100 

11010 S1.24S.99 



O PTE L LCD's with pins 

".I.D.'U.tf Stock No. 47005 

0.0:0.0 Stock No. 47006 

D O.O U Stock No. 47007 
Stock 

No. Description 1 10 

47005 3'.-i die. 5- S 5.95$ 5.50 

47006 4 dig. .5" 5.95 5.50 

47007 4 dig, .7" 11.90 11.00 



TOLL 800-526-5960 

FREE In NJ (201) 996-4093 
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Great ideas in design: 

ours/yours 
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Passive Circun 



How many times have you looked at 

a clever piece of circuitry and thought 

"I could have designed that." Or... 

"I thought of that years ago, if only I had..." 

Well now you can. Learn. Design. 

Create... your own electronic circuits. 

The new Heathkit/Zenith Engineering 

Design Series Experiment/Trainer and 

Courses make it easy. 




f you enjoy the challenge of creating your own circuits or have 
the desire to learn... then, the new ET-1000 Analog/Digital Cir- 
cuit Design Experiment/Trainer is for you. Designed to be a 
multi-purpose lab for experimental circuit design, the ET-1000 
makes it easy to design, develop and experiment with circuits of 
your own design. 

Unit features large solderless plug-in breadboard, built-in po- 
wer supplies, 1 Hz to 100 kHz signal generator, "no bounce" logic 
switches, LED indicators, logic probe and much, much more. 



And if you need to learn circuit design berore starting to 
create on your own. there are two self-study courses in passive 
and transistor circuits that will teach this exciting area to you 
right on the ET-1000. 

Find out more about the new ET-1000 trainer and courses 
today. Complete specifications and details are in the new free 
Heathkit Catalog. The catalog also features more than 450 kit 
and educational products for your home, hobby and business. 
Circle reader service number below. 



New Engineering Design Series 

Heathkit 




ED-203AR1 



to acquire or update knowledge about 
those important devices. 

What's covered 

Although it isn't the longest course that 
Heath (Benton Harbor, MI 49022) offers, 
its six units are packed with information 
whose aim is to give you a working 
knowledge of IC timers, their uses, and 
the various types of those devices avail- 
able. For example. Unit One explores 
timer basics and goes into an explanation 
of the monostable multivibrator and the 
astable timer. 

Unit Two introduces the types of timers 



you will find. It first explores the 555 
timer and presents you with a functional 
diagram and schematic of that device; it 
also discusses such things as pin functions 
and the operating modes. Next, it moves 
to the 556 dual -unit general-purpose 
timer and then on to the 322 and 3905 
timers. 

Unit two also takes you through some 
timer- counters, such as the 2240 binary 
programmable timer/counter, the 2250 
BCD programmable timer/counter, and 
the 8260 seconds-minutes-hours BCD 
programmable timer/counter. The unit 
also moves through a series of experi- 



Where's Your ELECTRONICS CAREER Headed? 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while you continue on 
your present job. Learn from easy-to- 
understand lessons, with help from 
your instructors when you need it. 

Grantham has been training stu- 
dents for electronics degrees longer 
than any other home-study, indepen- 
dent-study, or correspondence insti- 
tution. Grantham is the only school 
in the United States offering an ac- 
credited B. S. Degree in electronics 
by home study, independent study, or 
correspondence. 

Our free bulletin gives full details 
of the home-study program, the de- 
grees awarded, and the requirements 
for each degree. Write for our free 
Bulletin 2-84. 



Grantham College of Engineering is 
a specialized institution catering to 
mature individuals who are employed 
in electronics and allied fields such as 
computers. The field of electronics ts 
so enormous that opportunity for 
advancement is always present. Pro- 
motions and natural turnover make 
desirable positions available to those 
who are prepared to move up\ 

Advancement in electronics is made 
easier and more certain by(I) superior 
knowledge, and (2) documentation of 
that knowledge. Grantham specializes 
in making both 1 and 2 as listed above 
available to you. 

Grantham's home-study program 
leading to the 

B. S. DEGREE 

may fill an important need for you. 
This is a comprehensive correspond- 
ence program in which you first review 
some things you already know, in 
preparation for the studies that come 
later. Some previous knowledge in the 
field is presumed, but is thoroughly 
reviewed in depth, so as to give you 
a thorough foundation for the level of 
studies you have not previously under- 
taken. Even though some students 
hold associate degrees before enrol- 
ling, an A. S. Degree is awarded along 
the way toward the B. S. Degree. 



For full information, write for Bulletin 2-84. 

Grantham College of Engineering 

2500 So. La Cienega Blvd. 

P. O. Box 35499 

Los Angeles, CA 90035 



ments with those devices in order to give 
you hands-on experience with them. 

Unit Three covers operating procedures 
and some precautions to take with timer 
devices. Included in the discussion are 
such topics as the selection of external 
components that can be used with the 
various devices. 

Moving on to Unit Four, the knowledge 
you have gained through the three pre- 
vious units is expanded with a detailed 
discussion of monostable multivibrator 
(one-shot) circuits and some of their ap- 
plications. For instance, it discusses the 
555-based one-shot with an auxiliary out- 
put, the inverted one-shot, and manually 
triggered one-shot circuits. Other ap- 
plications covered include pulse genera- 
tors, programmable one-shots, extended- 
range one-shots, voltage-controlled one- 
shots, and a ratio metric voltage-to-pulse 
width converter. A series of experiments 
rounds out the unit; each one is designed 
to give you experience handling one-shot 
circuits. 

Unit Five is an in-depth discussion of 
astable timer circuits. Included in that 
chapter are circuits based on a variety of 
IC timers. A series of experiments help 
insure that the information presented will 
be retained. 

Unit Six turns its attention to practical 
applications. Among the circuits covered 
are the Schmitt trigger, inverting bi-stable 
buffer, RS flip-flop, voltage comparator, 
zero-crossing detector, window detector, 
differential line-driver, and opto-isolated 
data link. 

The unit also discusses output-drive 
circuits and shows how LED's, as well as 
incandescent lamps, relays, and booster 
amplifiers can be driven. After that, the 
unit moves on to time-delay relay circuits 
and then on to function generators such as 
a CMOS function-generator, a wide- 
range tunable function-generator, a func- 
tion generator with logarithmic-control 
characteristics, voltage-controlled os- 
cillators, and triangular-wave-to-sinewave 
converters. Other applications include 
DC-DC converters, a precise clock 
source, a universal appliance-timer, a 
time-mark generator, phased- lock loops, 
a bipolar staircase generator, an A/D con- 
verter, a speed alarm, a power-monitor 
error detector and a burglar alarm. Fi- 
nally, Unit six closes with a presentation 
of a series of experiments. 

As you can see, the IC timer course is a 
thorough examination of timer circuits 
and it should easily give you the basic 
knowledge you need about them or re- 
fresh and update the knowledge you have. 
It will also serve as a good reference re- 
source when you have finished the course, 
because it contains an appendix with 
manufacturer's data sheets, a second- 
source guide, and a list of timing-compo- 
nent manufacturers. 

Overall, it's a good investment in your 
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The best 60MHz scope 
costs only $1150. 
It's from Kikusui. 




That's right. Only $1150 for Kikusui'stop-of-the-line 5060 model oscilloscope. And we also have 
four other scopes for as low as $600 in our new 5000 Series. 

Not only that, we're offering a two year warranty on each of them, compared to other big 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lab quality, chop frequency and trigger view, Ours also have more display modes, higher 
acceleration for better brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use.The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1150. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to- peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our40MHz scopes. Both the 5041 and 5021 
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021 
and $595 for the 5020, So, whatever model suits you best, you can't get a better scope for 
the money. 

Of course, there's a reason we're able to offer these bargains and quality, We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you. Or just take a little time to call 
us. If s a small price to pay to get big time quality and service. 



For sales and technical information 

call toll free 800-421 -5334 

(in Calif., Alaska Hawaii 213-515-6432). 



Order Toll Free 
800-421-5334 



O Kikusui 

IMTPRMATIOMAI P.nOD 



INTERNATIONAL CORR 



17819 Figueroa Street 

Gardera Calif. 90248 

TWX 910-346-7648 

4» In Canada call: Interfax Systems, Inc. 514-366-0392 



VISA' 




MasterCard, 

L -j 



Subsetary 0* K*usu ElectfOntcs Ccxp . 3-1175 Shnroruko-Higoshi NakoftaruXu kowosakiCilyJ<»en(04ilj4t1 0111 
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future. Like other Heath courses, it con- 
tains all the parts needed to complete the 
series of experiments and is a complete 
unit. As with other Heath courses, you 
will need the ET-330QB breadboard or an 
equivalent to lay out the experiments, and 
you will also need access to a good os- 
cilloscope and a digital multimeter. If you 
don't have access to those items, buying 
them can significantly increase the cost of 
the course. Heath offers a package of the 
ET-3300B breadboard and the EE-103 
course for S129.95. On the other hand, 
those additional items should be part of 
any reasonably equipped workbench. R-E 



Tektronix Model 214 
Storage Oscilloscope 
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Tektronix 214 




OVERALL 
PRICE 
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Introducing 

the analog/digital 

handheld 

multimeter. 
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Fluke 77 



$129 



Analofl/dtgitei d>spl ay 
Wis. ohms. lOA, mA 



Audible Lpntinuity 

^Qu-~h Hn.d' lyncher 

Aui&ap^e/rany holfl 
3% Ease <lc accuttcy 
fflOfl - hour Salary hie 
3-year warranty 
MuHipurpesi noisier 



IFLUKEI 



The Professional Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck, New York 1 1021 
(516) 487-7430 outum n .v. (800) 645-6535 



Sales, Service, Rental/Leasing Programs 
. and Pre-Owned Test Equipment also Available 
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IF YOU DO MUCH WORK IN THE FIELD, YOU 

know the importance of having compact 
equipment that can stand up to the rigors 
of portable operation. We recently had a 
chance to review an oscilloscope that fills 
those requirements and adds some 
bonuses, including dual-trace capability, 
the ability to display one sweep at a time, 
and the ability to store a display. The unit 
is the model 214 storage oscilloscope 
from Tektronix (PO Box 500, Beaverton, 
OR, 97077). 

To say that the unit is compact is an 
understatement. It would indeed be diffi- 
cult to find an oscilloscope that was sig- 
nificantly smaller than this 3 x'SKx 
9'/;-inch unit. The weight is a scant 3 ] /i 
pounds. The graticule area is 6 divisions 
(vertical) by 10 divisions (horizontal), 
with each division being about ^io inch. 

The sturdy looking case is made from a 
high-impact plastic. At the rear of the case 
is a set of permanently attached high-im- 
pedance test probes. As you would expect 
of a portable scope, the unit can be oper- 
ated either from the AC power line or from 
its built-in rechargable batteries. 

Specifications 

Turning to what the scope can do. it has 
a bandwidth of DC to 500-kHz. The verti- 
cal deflection can be set for anywhere 
between one-millivolt to 50-volts-per-di- 
vision. The vertical deflection controls are 
set up in the familiar 1-2-5 sequence and 
the entire range is covered in 15 steps. 

When the scope is in the dual-trace 
mode, the display will either be chopped 
or alternated, depending on the sweep rate 
(time base) selected. The display is chop- 
ped for sweep rates of 500-milIiseconds- 
per-division to 2-milliseconds-per-divi- 
sion; the chopping rate is approximately 
40 kHz. The display is alternated for 
sweep rates of l-millisecond-per-division 
to 5-microseconds-per-division. A varia- 
ble uncalibrated magnifier can increase 
the sweep rate by at least five time's the 
setting, giving a maximum sweep-rate of 
I -microsecond-per-di vis ion (uncali- 
brated). Either trace can be turned off by 
using its position control. 

The scope may be internally triggered 
(two modes) or externally triggered, in 
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performanc 
by design 



Folding Meters are Better 

Not all multimeters fold. There's a 
reason. While other manufacturers were 
busy copying each others designs, BBC 
looked at where portable meters were 
used and how they could be improved. 

The result is a unique approach. Folding 
meters with large displays (18 mm LCDs) 
and adjustable viewing angles. Now you 
can have high performance in a meter 
that excels in the field and on the bench. 

Hands Free vs Handheld 

In multimeters "hands free" is 
significantly better than "handheld." You 
need three hands to operate the typical 
"handheld" meter in the field. One for 
the meter and two for the probes. BBC's 
folding design lets you use a neck strap 
for the meter. This frees your hands for 
the probes. 

On the bench, the large, adjustable 
displays pay off. It's a sensible design 
that lets you make measurements faster 
and more easily. 




Compact, Rugged and Affordable 

To design the impact resistant case that 
protects these DMM's, BBC relied on the 
industrial design skills of the Porsche 
Design Studios. 

When open, the display angle is easily 
adjustable. When closed, the display 
and the controls are protected, and the 
meters turn off automatically. 
Competitive pricing is another feature of 
BBC meters. Prices start at $193.00. 



Available Locally 



A Heritage of Precision 



BBC's track record of expertise in 
precision engineering spans eight 
decades. All our meters are built to 
tough VDE and DIN safety standards. 
The 3V 2 -digit DMM's feature 0.1% basic 
dc accuracy and externally accessible 
fuses for overload protection. 
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BBC meters are available throughout the 
U.S. If your instrumentation supplier 
doesn't carry BBC yet, we'll gladly tell 
you who does. Call toll free: 

1-800-821-6327 

(In CO, 303-469-5231) 
BBC - METRAWATT/GOERZ 
6901 W. 117th Avenue 
Broomfield, CO 80020, Telex 45-4540 

Engineering Eice Hence- in T$&t and Measurement 



BBC 



GOERZ 
METRAWATT 
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the comp mode, the trigger signal is de- 
rived from the unit's vertical-deflection 
system after vertical switching has oc- 
curred. Note that when the comp mode 
and duai-trace operation have both been 
selected, triggering will take place on the 
vertical chopping signal, and not at the 
selected triggering level , In the channel- 
two mode the trigger signal is again de- 
rived from the vertical-deflection system, 
but before vertical switching has occurred 
and only from the channel-two signal 
(hence the name). Triggering sensitivity is 
0.2 divisions from DC to 500 kHz in the 
comp mode and 0.2 divisions from 2 Hz 



to 500 kHz in the channel two mode. 

An external signal can also be used to 
trigger the scope. The external trigger ;..g- 
nal must be time-related to the inputs for 
the display to be stable. The minimum 
usable level for the external trigger signal 
is 1 volt; the maximum level is 16 volts. 

In some applications it is more useful to 
display one signal against another instead 
of against time. The scope has an x-y 
function that allows you to do that. In it, 
the vertical (Y) signal is applied to chan- 
nel I. while the horizontal (X) signal is 
applied to channel 2. Note that in this 
mode the bandwidth is limited to 50 kHz. 



COMPARE 




SEMICONDUCTORS 

Consolidated Electronics is offering you a new 
semiconductor line. ET (Electronic Technician 
Replacement line) has quality semis that you need 
at the lowest prices imaginable! The ET semicon- 
ductor line also has an exclusive THREE YEAR 
WARRANTY! FOR DETAILS CALL TOLL 
FREE TODAY! 



■800-762-3412 

OHIO WATS 



C9, 



800-543-3568 

NATIONAL WATS 



5 705 Watervliet Ave., Dayton, Ohio 45420 
J in Dayton call 252-5662 
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Special features 

There are two features that are surpris- 
ing for a scope this size: storage and sin- 
gle sweep. The storage feature freezes the 
display. That's particularly handy in cases 
were you want to carefully analyze a 
waveform. It's also handy in cases where 
you need to take notes — the display stays 
on the screen even after the probes have 
been removed from the test points, allow- 
ing you to take those notes at your leisure. 

Sometimes, the signal that you are in- 
terested in does not repeat regularly, or 
varies in amplitude, time, or shape. In 
those cases, using a conventional sweep 
can cause an unstable display. That's 
where the single-sweep function comes 
in. When that function is activated, the 
next trigger pulse initiates the sweep and a 
single trace will be displayed. At the end 
of that trace the sweep generator is locked 
out until the scope is reset. The single 
trace feature, when used with storage 
function, is especially handy for such 
things as looking for random or intermit- 
tent signals. When storing single sweeps, 
an automatic enhance feature allows the 
scope to display traces that exceed the 
device's normal writing speed. It is acti- 
vated at sweep rates of 0. l-millisecond- 
per-di vision and faster. 

Manuals 

The unit we reviewed was supplied with 
two manuals. The smaller "operators 
manual" includes a rundown on the 
scope's inputs and controls, gives operat- 
ing information, outlines some simple ad- 
justments that can be made by the 
operator, and lists sample applications. 

Far more impressive was the "service 
manual." It covers much of the informa- 
tion presented in the operator's manual 
but adds specifications and complete 
maintenance, calibration, and trou- 
bleshooting information. Also included 
are circuit descriptions, schematic and 
parts-placement diagrams, and a parts 
list. 

We have one major safety- related com- 
plaint about the device. As with the other 
units in this series from Tektronix, due to 
its design, a possible shock hazard is pres- 
ent at the AC-power plug when the scope 
is battery-operated. Warning is given in 
the manual, with instructions to store the 
plug in an insulated compartment at the 
rear of the scope during battery operation. 
Still, accidents do happen and we feel that 
that measure is inadequate. 

When you come right down to it, what 
sets this unit apart is its small size. If 
you've ever had to lug a full -sized scope 
around from place to place you know what 
we mean. Also the storage and single- 
sweep functions are sure to come in 
handy; once you've had a scope with 
those features, you'll wonder how you 
ever got along without them. The model 
214 lists for $2410. R-E 





Last night 
Mark Davis started 
over from scratch. ^ 

Without wasting so much as a lead wire. 



Sonic day Mark will be working on bigger 
projects. But right now, he's learning. 
Fortunately, the new ACE 109 solderless 
breadboard from A P PRODUCTS, just 
made learning a lot more affordable. 



ACE 109 SOLDERLESS BREADBOARD 
PRICED UNDER S20.* 

« SUGGESTED IS. RESALE PRICE 



The ACE 109 is the newest, lowest 
priced All Circuit Evaluator in the 
A P PRODUCTS line. It has a universal 
matrix of 840 solderless plug-in tie- 
points. And is ideal for designing, testing 
and modifying small circuits. ACE 109 
has three, standard 5-way binding posts 
for easy access to power sources. 

With an ACE 109, there's no wiring, 
soldering or desoldering. Just plug in 
your components and interconnect them 
with ordinary solid hook-up wire. If 
you want to make a circuit change, just 
unplug the components involved and 
start over. It's just that easy. 



Every ACE breadboard makes circuitry 
easy, fast, flexible. Now A P PRODUCTS 
has made it even more affordable. The 
ACE 109 is priced under S20.* 

Look for the complete line of ACE 
breadboards and other A P PRODUCTS 
at your favorite electronics distributor. 
For the name of the A P PRODUCTS 
distributor nearest you, call Toll-Free: 
(800) 321-9668. 
(In Ohio, call collect (216) 354-2101.] 

Make the A P connection. 



a p prdduCTS INCORPORATED- 9450 Rneneedle Drive. R O. Box 540- Mentor, Ohio 44060- [216] 354-2101- TWX. 810-425-2250 
A P PRUUUL I b IIMLUHKUHA l tu a^u r ne^ *u«£r ^^ ^ p pRDDL)CTS Gmt]H . Baeum | esweg 21 - D-7D31 Weil 1 • West Germany 
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Now there's 
a new breed of 
Beckman hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HD110 
DMMs are drop -proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 







Drop Proof 

Constructed of double -thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops -proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 
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common 9V transis- 
tor battery. You can 
run in -circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 
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Use your scope as a capacitance meter 
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THIS MONTH WE LI, TAKE A LOOK AT A 

handy little circuit that allows your os- 
cilloscope to be used as a precision capac- 
itance meter. Basically, the device is an R- 
C oscillator and a wave shaper. Figure 1 
shows the schematic for that circuit. As 
you can see. it consists of three IC's along 
with some resistors and capacitors. 

The circuit shown is powered by a 7- to 
15-volt DC supply. (A 9- volt transistor 
battery works just fine.) The supply con- 
sists of IC1 (a 78L05 voltage regulator) 
and two filter capacitors. Next, look at the 
oscillator/shaper circuit; that circuit con- 
sists of IC2 (a MC1454I oscillator/timer) 
and 1C3 (a 74LS38 quad nand buffer) 
along with some resistors and capacitors. 
There are several IC's that might have 
been used but those were chosen because 
of their availability. 

To calibrate the device, first connect 
your scope to V OUT . Then put the cal7 
test switch to the calibrate position and 
adjust the 5-kilohm potentiometer R c un- 
til a 1-millisecond cycle is generated. 
That's it; easy, isn't it? The next step is to 
try it out using a known-valued capacitor. 

To find the value of the capacitor, sim- 
ply connect the component leads to the 
points labeled C x in the schematic. With 
the scope still connected to V OUT , set the 
scope's attenuation to (typically) 2 volts. 
Now, adjust the sweep of the scope until 
you see 3 cycles or so on the screen. At 



that point, measure the time between two 
identical points on the trace (one com- 
plete cycle) and multiply that value by 
100. That calculated value is the capaci- 
Kiiu'c value in microfarads It should be 
pretty close to the specified value of the 
capacitor. If so. you can how find the 
value of an unknown capacitor. 

The precision of the device, as well as 
the value of the smallest capacitor it can 
measure, is limited by the scope and the 
calibration capacitor C c . Typically, the 
device can be calibrated to 2% or better 
without difficulty by using a capacitor 
good to 1% or better. Those capacitors are 
generally more expensive, but we're sure 
you'll find that they're worth it. — JeffC. 
Verive 
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"First Ogg invented the wheel, then he 
discovered fire. Now he's trying to build a 
receiving dish for satellite TV." 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn S2S. In addition, for U.S. residents only, 
Panavise will donate Iheir model 333— -The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
Lions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 




I agree to the above terms, and grant 
Radio-Electronics Magaiine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles, I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 



Zip 



> 

O 
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NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



SIGNAL GENERATORS, model LSG-215. 
model LSG-216, and model LSG-2l7ate pro- 
grammable, and all feature convenient key- 
board control of frequency and output level. 
Semi-automatic operation is available by pre- 
programming up to 100 different test condi- 
tions. A 2K memory stores frequency, output 
level . and modulation (0 to 1 00% AM , to 1 00 
kHz FM) data for each test condition. 

The LSG-217 offers an output frequency 
range of to 70 MHz in two bands: 0.1 to 
19.9999 MHz in 100-Hz steps and 20 to 70 
MHz in 1-kHz steps. Output-level range is to 
120dBjiVin 1-dB steps. 

The model LSG-215 and model LSG-216 
offer frequency ranges of 0.1 to 30 MHz in 
100-Hz steps and 75 to 115 MHz in 1-KHz 
steps. The model LSG-216 also offers FM 
stereo multiplex with L, R, MAIN and SUB 
functions. 
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The model LSG-217 is designed par- 
ticularly for use in the communications indus- 
try but is an ideal general-purpose signal 
generator as well. The model LSG-215 and 
the model LSG-216 are designed for AM/FM 
receiver design and production environ- 



ments, and are also suitable for AM/FM 
broadcast testing. 

The model LSG-215\s priced at $1,685.00; 
the model LSG-216 is priced at $1,900.00, 
and the model LSG-217 costs 
$1,980.00, — Leader Instruments Corpora- 
tion, 380 Oser Avenue, Hauppauge, LI, New 
York 11788. 

INDUCTANCE ANALYZER, model 3245, 

combines in a single, highly intelligent and 
interactive benchtop unit, the capability to 
drive, bias, and measure inductances at a 
wide range of frequencies. Associated series 
and parallel resistance and capacitances 
may be measured simultaneously, and asso- 
ciated "minor terms" — Q, D, (dissipation fac- 
tor), and R — are automatically computed from 
the measurement. Inductances of transfor- 
c on tinned on page 39 



(f) 
O 

o 

DC 

I- 

o 

LU 
—1 
Lil 

6 
< 



32 



Diskette 
Users... 

When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

Call Communications Electronics 

Diskette order desk 
800-521-4414 

In Canada 800-265-4828 






Choose your brand 
Choose your price 
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CALCSTAR 
lus EASYWRITER 
AND THE SYSTEM DISK 




tolor .Graphics 

• Single-Dual Disc Drive Ca P abilit y 

iOO^ M ' 8088 CPU 

• 128K Memory 



Cemr^spLer ' ^-Diagnostics 



Port Included 



SANYO MBC555 



"IBM PC registered trademark of 
IBM Corporation _j 




REG. $1395°? 

DUAL-DISK DRIVE" 

MimOPBQ_SOHWARE.( $ 2000 D0 VALUE): 
•-WORDSTAR • SPELLSTAR ' • CALCSTAR 

,• MAILMERGE • INFOSTAR 




MONITOR crt-36 

MATCHING 12" SCREEN £4IM\9' 

HIGH-RESOLUTION 

GREEN MONITOR 



*When Purchased with Computer 



ADVANCE 




REG $ 199 95 



TOLL FREE HOT LINE 

800-223-0474 



26 WEST 46th STREET NEW YORK, NY 10036 212-730-7030 



I 



■ff WH en' purchased with monitor : and printer (Model MBC550 S995 if purchased separately 
Modal M8C555 S1395 il purchased separately f 
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In Computer Electronics... 

nts inTRnmc home 

TRAINING GIVES YOU 
THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 




NTS tnTRDniC home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 

High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 



employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS 



NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 



MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 



DIGITAL ELECTRONICS 



The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 




NO OBLIGATION 



NO SALESMAN WILL CALL 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 




manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis "Smart Set" color TV. with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 



EARN CEU CREDITS 



America's industrial giants are turning more and 

more frequently to home study as an effective way 

to upgrade employee skills. You benefit from the 

experience NTS has gained in its 79 years as a 

leader in technical training. The skills and 

experience gained in the building of kits and test 

equipment provide you with training that cannot 

be duplicated. And, 

depending on the 

program you select, 

you can earn up to 

30 CEU credits for 

successful 

completion. 

Complete details. 

included in the 

catalog. 



Use the malt-In card or till out and malt tho coupon. Indicate the Hold ot your choice. 
(One. only please.) FREE lull color catalog will be tent (o you by return mall. 



NATIONAL TECHNICAL SCHOOLS De «" 20&034 
4000 South Figueroa Street, Los Angeles, CA 90037 

Please send FREE color catalog on course checked below 

D Robotics D Computer Electronics 

□ Digital Electronics D Video Technology 

□ Auto Mechanics □ Home Appliances 

□ Air Conditioning/Solar Heating 




Age_ 



Address - 



Apt 



City 
Zip- 



State . 



. Phone ( 



□ Check II interested ONLY In classroom training In Los Angeles 
D Check II interested In G.I. Bill Information. 
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New protection -especially in stormy weather 
for the electronics you use, sell or service! 
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A brief, high voltage surge - or spike 
- can occur in any AC line system 
and, at amplitudes lower than 600V, 
cause little or no damage. 

But at greater amplitudes, a spike 
can do real damage. And the greater 
the high voltage surge - resulting 
from nearby lightning, for example - 
the greater the risk of harm, 
especially to solid-state devices. 

That's why Zenith now announ- 
ces the availability of two Spike 
Suppressors - one with a grounding 
plug and the other without. 

Both are designed to provide 
susceptible TV receivers, household 
appliances and other electronics 
with two-way protection from high- 
voltage surges. 



First, a Zenith Spike Suppressor 
absorbs a wide range of voltage 
spikes so only a safe voltage level 
reaches the protected equipment. 

Second, heavy or prolonged 
voltage surges cause a Zenith Spike 
Suppressor to cut off power com- 
pletely to protected equipment 
thereby signaling the need for a 
replacement Spike Suppressor. 

That's double-duty protection 
against spikes for the electronics 
you use, sell or service. And ample 
reason for you to lay in a supply of 
Zenith Spike Suppressors soon. 

Chances are they're available 
at your Zenith dealer's now. Call 
and pick up several before the next 
storm hits! 



1300 


without Spike Suppressor 


unsafe 


PEAK 
VOLTS 




marginal 


600 


with Spike Suppressor ^ 


safe 


In this graph, the solid curve represents the excess 
vollage or 'spike" imposed on an electric system and. 
represented by the dotted line, the protection provided 
household appliances as the Zenith Spike Suppressor 
absorbs the excess voltage and prevents it from 
surging thru the system. 
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NEW PRODUCTS 



continued from page 32 



mers, wire-round resistors, and even printed- 
circuit board traces, can be measured and 
evaluated, without designing a test setup or 
performing off-line computations. 
Extensive output and remote-control fea- 
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tures (optional) allow the model 3245 to be 
networked as part of an automatic parts-han- 
dling station, remote-testing instrument, or 
part of an ATE installation. Optional RS-232 
or IEEE -488 ports are available. In addition to 
those digital-output options, analog outputs 
may be generated (0-1-volt DC) proportional 
to measured values. 

The model 3245 is priced at 
$7995.00.— Wayne Kerr, Inc., 400 West 
Cummings Park, Woburn, MA 01801. 



TRANSFER DEVICE, the PORTAPAC, is a 
portable data-retention and transfer device 
with storage capacity of up to 64K bytes of 
data. The PORTAPAC is line-transparent, 
using standard RS232C interface with RTS/ 
CTS handshake and is selectable from 
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50-19,200 baud. Information can be trans- 
ferred regardless of software protocols or disk 
format. Typical battery power retains memory 
for 15 months to 5 years, depending upon 
storage size. Power automatically switches to 
an internal battery source when the external 
source is disconnected. That switching 
causes neither loss nor alteration of data. 

The PORTAPAC is particularly apt for 
transferring data between incompatible com- 
puter systems. It can also be used as a printer 
buffer, external storage for portable comput- 
ers, or for backup storage. The PORTAPAC 
comes in three capacity versions: 16K, priced 
at S345.00; 32K, priced at S545.00 and the 
G4K version at $695.00 — Cryptonics, Inc., 



11711 Coley River Circle, Suite 7, Fountain 
Vailey, CA 92708. 

OSCILLOSCOPE, model LBO-525L, is a 50- 
MHz, two-channel oscilloscope that offers the 
flexibility and advanced features required for 
critical applications while being easy to oper- 
ate. 

It has a true calibrated delayed timebase 
with both run-after-A and trigger-after- A 
modes. There is 500 jjlV maximum sensitivity 
and 20 ns maximum sweep speed that per- 
mits analysis of low-level and high-frequency 
signals, while still offering a maximum input 
rating of 500 V (DC plus AC peak). There is 
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also an illuminated internal graticule for pre- 
cise measurements and photography and 12 
kV CRT accelerating potential for maximum 
trace intensity, even when observing tran- 
sients at high sweep speeds. In addition, 




One source 

for thousands 

of VCR parts. 



RCA VCR parts are available from more than 600 
authorized RCA parts distributors. See your local 
RCA distributor for RCA's new VCR parts kits — 
they're easy to use and reuse. Each package 
has a handy slide top — and features detailed 
cross-references to other manufacturers' 
model numbers and stock numbers. 

One more thing. Kit prices are lower than 
the total cost of the individual parts. So see 
your RCA distributor today. Also ask for a 
copy of the VCR Parts Cross Reference of 
more than 8000 VCR parts ( Form 
1 F6627) and VCR Tool Catalog (Form 
1F6857). Or write: RCA Distributor and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford, NJ 08096. 



Service more than 95 RCA and other brand 
models with these VCR Parts Kits: 

199094 and 199095 Belt Kits, 199096 Lamp Kit, 199097 Fuse Kit. 199300 IC Kit 



RC/I 



VCR 
Parts 
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Train at home 
in spare timet 
Learn it all .. .at the office, or al 
home... computer operations, applications 
and programming! 

Learn how and why a computer can help 
you. Learn to write your own computer pro- 
grams. How to program in BASIC. How to 
understand and use more than 80 BASIC 
commands and functions. How to use pre- 
packaged software and change it to meet 
your special needs. How to make- sense of 
the overwhelming maze of books, informa- 
tion and advice available at your local com- 
puter store. See how easy it is to use 
different programs already available. See 
how they fit into your home or business 
operations... budgeting, real estate, book- 
keeping, inventories, expenses, pricing, 
profit margins, investments, interest, 
taxes... hundreds more including foreign 
languages, and graphics. Never again be at 
the mercy of aso-called "computer expert." 

EXPERTS SHOW YOU 
WHATTODO.HOWTO 
DO IT. . .TO MAKE YOUH 
LIFE EASIER 

Everything is explained in 
easy-to-understand lan- 
guage with plenty of exam- 
ples. Step -by- step you 
learn how to program in 
BASIC. How to understand 
and use more than 80 
BASIC commands and 
functions. How to use pre- 
packaged software and 
change it to meet your spe- 
cial needs. How to make 
sense of the overwhelming 
maze of books, informa- 
tion and advice available at 
your local computer store. 
You learn everything you 
need to know to use the 
computer. You'll be able to 
understand computer 
experts and talk their lan- 
guage... storage, sys- 
tems, terminals and much, 
muchmore. NOW... ALL 
THIS IN ONE COURSE! 
■ Computer Training • Computer Programming 
• Computer Applications 
Find out what you need to 
know about computer operations 

TIMEX SINCLAIR 1500 

WITH BUILT 1M1BK MEMORY 

INCLUDED WITH 

YOUR TRAINING 

^Plwgs into any TV! 

SEND FOR 
FREE FACTS! 





■' COMPUTER TRAINING 



ICS 

SIHCt H91 J 



DSpl, DE024 

Scranton. Pennsylvania 18515 



Please rush me free facts and color brochure 
lhat tells how I can learn computer applica- 
tions, programming and operation at home in 
spare time. 
Name . Age 

Address 

My/Stale «ip 



there is alternate triggering capability that al- 
lows the simultaneous display of two 
asynchronous signals, 

The model LBO-525L is priced at $i 195.00 
—Leader Instruments Corporation, 380 
Oser Avenue, Hauppauge. NY 11788. 

PROTECTIVE COATING, Konform, is an 
aerosol-packaged, silicone/elastoplastic- 
based conformal coating for protecting rigid 
and flexible printed-circuit boards, thick film 
circuits, and electrical and electronics com- 
ponents and assemblies, it guards against 
moisture, fungus, thermal stress and me- 
chanical abuse. Konform is formulated to 
withstand the heat of densely-packed com- 



puter circuitry, as well as the cold of aero- 
space communications systems in subzero 
temperatures. It meets the MIL-I-46058C 
Type SR and has been approved by Under- 
writers Laboratories, Konform is priced at 
$10.75 per 16-ounce container. — 
Chemtronics, 681 Old Willets Path, Haup- 
pauge, NY 11788. 

WIRE STRIPPER, the Rush model 2, is de- 
signed for removing PVC-type insulation from 
the ends of stranded or solid wires from size 
17 to 24 AWG. 





CIRCLE 107 ON FREE INFORMATION CARD 



CIRCLE 10B ON FREE INFORMATION CARD 

The automatic hand stripper is self-adjust- 
ing for different wire sizes, and cleanly cuts 
the insulation on both stranded and solid 
wires. 

Stripping a wire is accomplished by placing 
the wire between two holding pads and clos- 
ing the two handles. The insulation is cut 
automatically, and the unwanted insulation 
slug is removed from the end of the wire. The 



Radio Electronics F 



BOOKSTORE 



□ Build Your Own Satellite TV Receiver S7.00 

n 8-Ball Satellite TV Antenna 55.00 

□ Build Your Own Robot S12.00 

□ TV Desc rambler (January, February 1981) S3. 00 

□ Radio-Electronics back issues (1983) $3.00 

(January. February 1983 not available) 

Write in issues desired 

a Radio-Electronics back issues (1982) S3. 50 

(January 1982 not available) 

Write in issues desired 

!3 Radio- Electronics baclc issues (1981) S4.00 

(February, March, December 1981 not available) 

Write in issues desired _ 

□ Etch your own PC boards $3.00 

To order any ol the items indicated above, check oil lite ones 
you want. Complete lire order form below, include your pay- 
menl, check di money order (DO NOT SEND CASH), and mail 
to Radio-Electronics, Reprint Deparimenl, 200 Pan; Ave. 
South. New York. NY 10003, Please allow 1-6 weeks lor 
delivery. 

II you need a copy ol an article lhat is in an issue we indicale is 
unavailable you can order it directly from us. We charge 50c 
per page. Indicate the issue (month & year), pages and article 
desired. Include paymenl in full, plus shipping and handling 
charge. 



□ Special Projects (Spring 1981 ) $4.50 

□ Special Projects #4 (Summer 1982) $4.50 

D Special Projects #5 (Winter 1983) $4,00 

□ Special Projects #6 (Spring 1983) $3.50 

□ Special Projects #7 (Summer 83) NOT AVAILABLE 

H Special Protects #8 (Winter 83) S3.50 

D Special Projects #9 (Winter 84) $3.00 

Q Radio-Electronics Annual 1983 S3. 50 

P Radio-Electronics Annual 1984 S2.50 

□ How to Make PC Boards $2.00 

□ All About Kits ,,,..,....$2.00 

□ Modern Electronics (Vol. 1. #1 $2.25 

April 1908) 

□ Electro Importing Co. Catalog $4.95 

(1918) (176 pp) 



ARTICLE 



MONTH 



YEAR 



PAGES 



TOTAL PAGES 



. @ 50( each . 



TOTAL PRICE 



MAIL TO; Ha din- Electronics 

Reprint Deparimenl, 200 Park Ave. Soulh, New York. NY 10003 

Total, price ol otder 

Sales Tax (New York State Residents only). 



1-84 
All payments must be in U.S. funds 

$ 

$ - 



Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) SI. 00 per item I . 

All other countries ($2.00 per item, sea mail) $ . 

($4.00 per item, air mail) S . 

Tolai Enclosed S . 

Name 

Address _ 

City 



. 5lais_ 



.Zip_ 



model 2 strippers are suitable both for pro- 
duction and occasional use and incorporate 
an integral wire cutter for cutting wires to 
length. The tool weighs 6 ounces and is 7 1/4 
inches long. 

The Rush model 2 is priced at 
$22.70 — The Eraser Company, Inc., PO 
Box 4961/Oliva Drive, Syracuse. NY 13221. 



TVRO FILTER, model 3217U1 and model 
321 7U2 (shown) remove 4-GHz interference 
by trapping its downconversion at the re- 
ceiver IF. 

The model 3217U1 has a notch depth of 25 
dB with a 3-dB bandwidth of ±1.5 MHz. Fil- 
ters come with 50-ohm SMA connectors. It is 
priced at $165.00. 
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The model 3217U2 has a notch depth of 50 
dB and a 3-dB bandwidth of ±1.5 MHz. it is 
priced at $340.00,— Microwave Filter Co., 
Inc., 6743 Kinne Street, East Syracuse. NY 
13057. 



MULTIFUNCTION TESTER, model JOS, con- 
sists of two different type function generators, 
a pulse generator, a frequency counter, and 
an AC voltmeter. Each of those pieces is 
basically familiar test equipment and can be 
used in the normal manner. In addition, when 
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the various sections are properly connected 
to each other and to an X-Y plotter or scope, 
the system will generate a frequency- re- 
sponse plot. When connected to a scope, it 
will provide a response plot for breadboard 



work on amps and filters. When connected to 
a plotter, it provides hard -copy certification of 
equipment response. 

The first function generator is called the 
timebase. Its primary task isto provide sweep 
voltage for the sweep generator and trigger 
voltage for the pulse generator. It generates a 
ramp with independently controlled leading 
and trailing sides. The timebase also pro- 
duces sinewaves and squarewaves, has am- 
plitude and DC-offset controls, and has an 
externally triggered FSK mode. There is a 
decade frequency- range switch which se- 
lects one of seven ranges from .001 Hz to 
1kHz, and variable controls which multiply 
those ranges by a (actor of 1 to 100. Output 
impedance is 600 ohms. 

The second function generator is called the 
sweep generator. It can be swept internally 
with the timebase section, with an external 
signal, or manually with coarse and fine 
front-panel controls. There are log- and lin- 
ear-sweep modes. Maximum linear-sweep 
range is 20 Hz to 20 kHz. Maximum log- 
sweep range is 10 Hz to 1 MHz. The unit can 
be set to sweep any portion of those ranges. 

The pulse generator has a decade range 
switch and a variable control to produce pulse 
widths from 30 nanoseconds to 3 seconds. It 
can be triggered by the timebase or the 
sweep generator. 

The frequency counter is seven-digits and 
updates every half second. It can be triggered 
by either the sweep generator or the voltme- 
ter. 

The AC voltmeter measures true RMS, has 
linear and log modes, and has fast and slow 
damping select. The meter will measure the 
signal at the timebase, sweep generator out- 
puts, or an external output. 

The model 105 is priced at $750.00 — FSI, 
PO Box 1423. Victorville. CA 92392. 

PROTECTION UNIT, the Protector 6000. 
eliminates the damaging effects of transient 
voltage surges to expensive, sensitive elec- 
tronics equipment. It uses silicon PN junction 
devices to provide fast response to surges. 




FREQ COUNTERS 
T0 1.3 GHZ 
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before they can reach the equipment. It also 
provides full protection from electromagnetic 
and radio-frequency interference. The unit 
operates in both common and differential 
modes, and is outfitted with a circuit breaker 
to guard against current overloads higher 
than 15 amperes. 

The Protector 6000 is priced at 
$1 59.95— New-Tone Electronics, Inc., 44 
Farrand Street, Bloomfield, NJ 07003. R-E 




EXCLUSIVE NEW FEATURE: 
SIGNAL STRENGTH LEU BAR GRAPH 

6 MODELS: $150.-3499. 

ALL ALUMINUM CASES 

FULL YEAR GUARANTEE 

OPTIONAL PRECISION TIMEBASES 

AC, DC OR BATTERY PORTABLE 

CERTIFIED NBS CALIBRATION 

MADE IN U.S.A.— 10TH YEAR 

LARGE SELECTION ACCESSORIES 
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OPTOeleetronics inc 

5821 N.E. 14th Avenue e 
Ft. Lauderdale, Florida 33334 £ 

1-800-327-5912 

FLA (305) 771-2050 TELEX 514849 ? 
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B&K PRECISION 

100 MHz FREQUENCY COUNTER 




144 



50 



OUR PRICE 
MODEL 1803 <, 
REG. S1 69.95 



• 6 Hi lo 100 MH; range • S digit LED 
display • Leading zero blanking • Low pass 
filter • BNC Connector Inpul • Overflow 
Indicator • BalteryorAC powered 

• Charger/AC Adaptor included wilh Model 
1803. 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. S995.00 

OUR PRICE 



849 



95 




* Generates a wide variety of tesl signals and patterns for comprehensive testing 
servicing and adjustment ol virtually aH types of television and video equipment 

* Video patterns include standard NTSC color bars, -I WO. and staircase at two levels 
ol burst phase chrom i nance * A full assortment ol convergence patterns raster 
colors gated or Ivjii field mullibursi 



Dr DIGITAL 

CAPACITANCE METER 



Era 



FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



MODEL DCM-601 
REG. $149.95 

OUR PRICE 



$ 79 



95 



95 



* Digital display easy and correct 
readout • High accuracy: 100 PPM 
0,5% * LSI-Ctrcull provides high 
reliability and durability • LCD display 
provides low power consumption. 



„„_. our PRICE 

MODEL 

FM-8 

REG. $199.95 

■ 8-digiI high frequency counter with a 
switch selectable input using single 
BNC • Completely assembled • Pre- 
Calibrated. Pre-lested. 



1149 



FLUKE 70 

■ Analog Display • Rotary Knob 

• Volts AC & DC ■ Resistance 1o 32 Ma 

• 10 Amps • Diode Test * 3200 

Counts • Fasl Autoranglng • Function 
Annunciators in Display • Power- 
Up Sell Tesl * 2Q0OH- Hour Battery Lille 
w/Power Down "Sleep Mode" • New 
Test Leads • VDE& UL Approval 
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75 



32 l*i 



00 



s 99 



• 0J!i% Accuracy 

• Manual or Autorange 

* 10A + 300 mA Range 

* Beeper 



s 85 



■ 0.'?% Accuracy 

■ Autorange Only 
* 1 Amp Only 



77 

*129°° 

• 0.3% Accuracy 

• Manual or Autorange 

• tO A + 300mA Range 

• Beeper 

• 'Touch- Hold" Function J 
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T ACH I PORTABLE OSCILLOSCOPES 



MODEL V-222 (20 mHz) 
REG. $695.00 



MODEL V-422 (40 mHi) 
REG. $895.00 





CALL FOR SPECIAL PRICING 

* New series of scopes provides high performance and light weight ■ Large 6-mch 
rectangular, internal graticule CRT • Autolocus circuit and scale illumination • DC 
oflset luncion • Voltage and frequency reading oulpuis • High accuracy -±3% 

# High sens ilivity- 1 mV/div. 



LEADER 



NTSC WAVEFORM MONITOR 

MODEL LBO-5860 OUR PRfCE 



REG. S2050.O0 



M850 



Permils displaying vertical interval lesiand relerence 
signets by from panel line selector 

NTSC VECTORSC0PE 

MODEL LVS-5850 U R P R I C E 



^=f , REG. $2050.00 



1850 



Convenient method lor observing and measuring the 
relative phase and amplitude ol chrominance signal 
components. 



VIZ DC TRIPLE POWER SUPPLYST 

MODEL WP-708 
REG. $479.95 
OUR PRICE 



$ 399 95 .* • 



f » **» 



• Dual DC Vollmeler • Triple DC Power Supply * Three separate completely 
isolated DC power supplies, two 0-2 OV al 0-2 A. one fixed SV at 4 A. 



WELLER 



SOLDERING STATION 



„v. ^^ztz:~zz:~.~., ^ model EC2000 

SOLDERING STATION £f 



OUR PRICE 



MODEL EC1000 
OUR PRICE 

$109 95 



■»T$139 95 

ri 



• Identical to Ihe EC2000 except LED 
Digital lemperaiure readoui 

• Th. "' 



the EC 1000 is dial conmllecl. 



,- 
• Continuously 
variable ttp 
temperature 

from 350 lo850 F ■ Positive 
temperature coefficient sensor inside 
[tie tip provides temperature feedback 
to maintain tip temperature at a set 
pomL 



260 Motor Parkway. Hauppauge, N.Y. 11788 



i Ma*.iff ctviqt n i San 

J VISA ■ COD rtidenls .:..' 
I ■ Mstbv Order anrwuie 

I flCheck ^s«iaA 

ODD'S :-<i\'i ire-?.- n-d 25% desrall 



ADD FOB SHIPPING AND INSURANCE. 

SO-S25000 J 4.50 

$251.00 10 S 500.00 ....! 6.S0 
S501.00 M S 750.00 S 8.50 

S75i.oo m $1000.00 ...sow 

0WS100000 SIS. 



Free Catalog on Request 



TOLL FREE 

(800) 645-0518 

in N.Y. State call 800-832-1446 
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LOW-COST TEST EQUIPMENT FOR TELEV1- 

sion servicing has been available for many 
years. Today, it is possible to buy TV test 
generators — with dot-pattern, cross- 
hateh-pattern, and even color-bar out- 
puts—for less than $100, If you add in 
more features — such as a staircase-pat- 
tern output, RF and baseband-video out- 
puts, and horizontal- and vertical-sync 
signals for oscilloscope triggering — the 
price can easily triple. And if you need an 
even more versatile instrument — and add 
in a multiburst-signal output and the 
means to interface the unit for gen-lock- 
ing (we'll discuss thai later) — then you 
can end up spending hundreds more. 

The video test generator that we'll de- 
scribe here will do all the things we've 
mentioned — and even more! Therefore, it 



can be used not only to service TV's and 
monitors, but also to test and align 
VCR's. video amplifiers, CATV sys- 
tems — virtually all TV/video equipment. 
We will not only discuss how to build the 
generator, but also how to use it for testing 
video equipment. 

A look at the output signals 

The test signals that the generator 
provides include; multiburst, up/down 
step, gray level, dots, hatch, and color 
bars. Figure 1 shows those various test 
signals, as well as what they look like on a 
monitor or TV screen. Some typical uses 
for each pattern are also listed, but we'll 
discuss how to use the test signals in more 
detail later. 

Along with the test signals, sync-gen- 



erator reference signals (LS-TTL com- 
patible) are also available at a rear-panel 
card edge. They include: composite sync, 
blanking, colorburst gate, horizontal 
drive, and vertical drive. Front-panel ver- 
tical-rate and horizontal-rate outputs are 
provided for convenient oscilloscope syn- 
chronization. 

Also at the card edge are provisions for 
external digital inputs (three for each pri- 
mary color, three for synchronizing the 
generator from a external source, and one 
external-audio input). Although it is not 
easy, it is possible, by interfacing the gen- 
erator with a computer, to generate any 
real-time pattern or display desired. 

The basic generator 

A block diagram of the video test gen- 



Build this low-cost, general-purpose 
video test generator and service 
TV receivers, video amplifiers, 
monitors, VCR's, and other video 
equipment. 
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FIG, 1 — THE TEST SIGNALS THAT THE generator produces are shown here along with their ap- 
pearances on a TV screen, and some common test applications. 



erator is shown in Fig. 2. We'll start with 
the 14.31818-MHz (well call it 14 MHz) 
oscillator, whose output is divided by 7 to 
provide the proper clock for the sync gen- 
erator. The oscillator's output is also di- 
vided by 4 to generate the 3.579545-MHz 
color subcarrier. The divider, and thus the 
color subcarrier (at what we'll hereafter 
call 3.58 MHz) is synchronized with the 
sync generator by the field detector to 
maintain NTSC compatibility. It is then 
waveshaped and shifted in phase by 90 11 to 
act as a quadrature reference for the RF 
modulator section. 

The four signal -generator blocks (mul- 
tiburst, step/gray, color bar, and dot/ 
hatch) receive timing information from 
the horizontal clock and the line counter 
The signals that they produce are fed to a 
multiplexer that is controlled by switch 
SI. The multiplexer routes the selected 
test signal (or the external digital video 
signal) to a D/A converter and sync mixer. 



The standard composite-video signal 
output from the sync mixer is buffered 
and is then sent to the video-output jack. 
It is also sent to an RF modulator (TV 
channel 3) and then to the RF-output jack. 
An audio signal is also modulated on the 
RF. That signal can be either a 1500 Hz 
internally generated sinewave, or any ex- 
ternally provided audio signal. Switch S3 
selects between the internal and external 
signal. 

The power supply for the generator 
provides + 12 volts, - 12 volts, and sepa- 
rate + 5- volt rails for the digital and the 
analog portions of the circuit. Having sep- 
arate + 5-volt supplies minimizes 
crosstalk and prevents the various analog 
signals from being distorted by digital 
switching spikes. 

A look at the circuit 

A schematic of the video test generator 
is shown in Fig. 3. Since we started our 



look at the block diagram with the oscilla- 
tor, we'll do the same here. Transistor Q4 
and its associated components make up 
the crystal-controlled 14.31818-MHz os- 
cillator that is the master clock for the test- 
generator system. The frequency of the 
oscillator can be fine-tuned by trimmer 
capacitor C22. The oscillator output is 
buffered by one of the and gates in 1C41 
and is then fed to a countdown circuit 
made up of IC34 (an up/down syn- 
chronous counter) and IC35 (a dual J-K 
flip-flop). 

Those IC's divide the oscillator's out- 
put by 7 to provide the 2.04545 MHz that 
the sync generator (IC36) needs. They are 
also used to divide the oscillator's fre- 
quency by 4 to provide 3,58 MHz for the 
color subcarrier. That 3.58-MHz signal is 
fed to op-amp IC40, which (along with its 
associated components) triangulates the 
signal . The output of the op-amp is fed to 
IC19. The nonlinearity of that 1C is used 
to form a sinewave whose shape can be 
adjusted by R52. 

The sinewave is then sent to the RF 
modulator, 1C3. The network made up of 
C6, C7, R12, and R14 provide a quadra- 
ture phase relationship between pins I and 
18 (the chroma-lead and -lag pins) of 
the RF modulator. 

' Another countdown circuit is made up 
of IC23 and 1C24. Its purpose is to "seg- 
ment" each horizontal line to provide tim- 
ing signals for the signal generators. The 
four-bit binary counter, IC38, serves a 
similar function. It provides timing sig- 
nals by counting the individual horizontal 
scan lines produced by IC36. 

A shift register, IC25, controls the tim- 
ing of each of the five frequencies of the 
multiburst generator and its white flag 
(the beginning, white portion of the multi- 
burst pattern). The multiburst frequencies 
originate in separate oscillators made up 
of 1C28. IC29, and IC30 and their associ- 
ated R-C networks. One half of both IC22 
and 1C26, and parts of IC21 and IC27, 
control the phasing and switching of the 
multiburst generator. The multiburst out- 
put is buffered by IC37 and is then sent to 
the multiplexer. 

The up/down-step and gray-level gener- 
ator consists of IC20 (an up/down coun- 
ter) and parts of IC21, 1C22. and IC19. A 
one-Hz oscillator is formed by R28, R29, 
C!3. and IC19; which, along with S2. 
allows the user to select one of eight gray 
levels by momentarily pushing S2. You 
can also step through each of the eight 
gray levels at a one-Hz rate by holding S2 
closed. A provision (jumper JU1) is made 
for changing the source of the up/down 
control signal to 1C20 (pin 5) from pin 9 to 
pin 8 of IC22. That has the following 
effect: Instead of the TV screen displaying 
the maximum white level at center screen 
and black at the extreme edges, the op- 
posite occurs. (That is. black is displayed 
in the middle of the screen, stepping to 
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FIG. 2— A BLOCK DIAGRAM of the video test generator Is shown here. Note that the power supply has 
two - 5-volt outputs. That helps to keep digital switching spikes from distorting analog waveforms. 



white at both edges.) 

The dot- and hatch- pattern generator is 
made up of ICI7 and part of 1C5, Those 
IC's combine the outputs of the line coun- 
ter and the horizontal clock at the proper 
times so that the hatch and dot patterns are 
produced. Those outputs are then sent to 
the multiplexer. 

The color-bar generation is performed 
by a counter, 1C16. It simply provides 
different binary states (which correspond 
to three primary and the three complimen- 
tary colors) to a multiplexer, which routes 
them to the color inputs of IC4. a TV 
video matrix D/A converter. 

The multiplexer that we've mentioned 
is made up of IC7-IC15. It selects one of 
the signals from the signal generators (or 
the externally generated digital video sig- 
nal at the edge connector) and then routes 
that signal to EC4. 

The multiplexer is controlled by the 
function-select switch (SI) through the 



decoding network (D5-DI4 and 
R20-R25). The operation is straightfor- 
ward, except in the multiburst mode. In 
that mode, the decoding matrix changes 
its output state (and therefore the multi- 
plexer input address) during the short time 
between each separate multiburst fre- 
quency. That causes the multiplexer to 
momentarily route a gray level "4" to the 
D/A video matrix which gives a more 
pleasing appearance to the multiburst dis- 
play. That is, the displayed pattern will be 
black and gray instead of black and white. 
That function is performed by IC22, 
IC26. D4, and part of 1C5. 

Taking a closer look at IC4. we see that 
it encodes luminance and color-difference 
signals from 3-bit RGB inputs. It also 
mixes the various sync signals to form a 
standard, sync-negative, composite- vid- 
eo signal. The composite-video output 
signal goes to Q3 for output buffering and 
also to IC3 where it is RF modulated. 



Transistor Q2 also receives composite 
video from pin 13 of 1C3, but with the 
chrominance information included. The 
two signals are selected by part of IC2, 
depending on the function selected by S I . 
The reason that there are two separate 
paths for the video is because of band- 
width limitations of IC3. Either way, the 
video signal passes through emitter-fol- 
lower Ql and then is buffered for output 
by [CI. an LH0002 current amplifier. 
That IC .can drive long lengths of coax 
without difficulty. 

An audio oscillator (IC42 and associ- 
ated components) produces about a 1500- 
Hz sinewave. That signal goes to S3, 
which is used to select between the inter- 
nal audio source or an external signal 
from the edge connector. The selected sig- 
nal is applied to Q5 whose collector-base 
capacitance acts as a varactor diode to 
modulate the audio subcarrier at IC3. Coil 
L2 can be used to adjust the frequency of 
the subcarrier. which is nominally 4.5 
MHz. Tie RF carrier's frequency is ad- 
justed at LI. 

Building the generator 

You must use printed-circuit boards for 
this project because the placement of 
many of the components is critical and 
will affect the generator's operation. Foil 
patterns are shown (half-size) for the two 
required double-sided boards in Figs. 4, 
5. 6, and 7. Due to space restrictions, 
Figs. 6 and 7 arc not shown in this issue. 
They will appear when the story continues 
in a future issue. If you are not equipped 
to etch boards, pre-etched, drilled, and 
silk-screened boards are available from 
the supplier indicated in the Parts List. 

Installing the parts on the board is pret- 
ty much straightforward, but there are a 
few points that we'll mention in the fol- 
lowing paragraphs. First, make sure that 
you follow proper soldering practices. In 
other words, avoid cold solder joints — 
make sure that the connection is properly 
heated before you apply solder. {Of 
course, when soldering transistors and 
other heat-sensitive components, try not 
to use too much heat. If possible, use a 
soldering heat sink.) Don't use so much 
solder that you form solder bridges be- 
tween PC-board traces. Finally, it is a 
good practice to use sockets for all IC's. 

Now we can discuss the parts-place- 
ment diagrams. There are three, even 
though you might have expected two. Fig- 
ure 8 shows the on-board component 
placement for what we'll call board A and 
the inter-board jumpers to board B. Figure 
9 shows the off-board components for 
Board A and also 37 on-board jumpers. 
That brings us to board B. whose parts- 
placement diagram (both on- and off- 
board components) is shown in Fig. 10. 
(Note that Figs. 8, 9, and 10 will appear in 
a future issue.) 

Assembly consists mainly of inserting 
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FIG, 3— VIDEO TEST GENERATOR SCHEMATIC. Note that some voltage sources are labeled ■ 
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as mentioned previously, there are two separate ■ 5- volt supplies. 



Alt resistors ' -i-watt, 5%, unless noted 
R1— 68 ohms 

R2,R5.R36,R38,R40.R42.R52— 5000 
ohms, trimmer potentiometer 

R3 — 200 ohms, trimmer potentiometer 

R4.R12.R14.R39.R41.R53— 1000 ohms 

R6.R23.R37— 3300 ohms 

R7.R15.R18,R48-^t700 ohms 

R8 — 75 ohms 

R9,R1 0—220 Ohms 

R11— 100 ohms 

R13.R47— 470 ohms 

R1 6— 27,000 ohms 

R17— 2200 ohms 

R19. R20-R22. R24-R27, R29-R31, 
R33, R43.R45, R50 r R51 , R54-R56, 
R63 R65.R69— 10.000 ohms 

R28— 1 megohm 

R32,R62-^t7,Q00 ohms 

R34 — 10.000 ohms, trimmer potentiome- 
ter 

R35— 68,000 ohms 

R44— 50.000 ohms, trimmer potentiome- 
ter 

R46.R61,R66— 100,000 ohms 

R49.R67.R68— 15.000 ohms 

R57,R58,R60,R64— 33.000 ohms 

R59— 22.000 ohms 

Capacitors 

C1— 0,002 |j.F, ceramic disc 

C2.C4— 0,001 fiF, ceramic disc 

C3 — 75 pF, mica 

C5,C8,C24-C26,C29— 0.1 u.F, ceramic 
disc 

C6.C7 — 47 pF. ceramic disc 

C9.C10,C15.C16,C32— 100 pF, ceramic 
disc 

C11,C28,C30,C34-C37,C42— 0.1 M-F. ce- 
ramic disc 

C12,C31.C41,C43— 1 |j.F, 16 volts, tan- 
talum 

C13—0.2 |j.F, ceramic disc 

C14 — 330 pF, ceramic disc 

C17.C33— 22 pF ceramic disc 

C18.C19.C21— 10 pF. ceramic disc 

C20 — 470 pF, ceramic disc 









PARTS LIST 






C 22— 5-40 pF, trimmer capacitor 


IC45— LM340T12 12-volt regulator. 




C23— 10 pF, ceramic disc 


TO-220 case 




C27 — 5 pF ceramic disc 


IC46— LM320T1 2 12-volt negative regula- 




C38.C39— 4700 |j.F, 16 volts, electrolytic 


tor, TO-220 case 




C40— 1000 nR 16 volts, electrolytic 


Q1.Q4— 2N2222A 
Q2.Q3— MPS918 




Semiconductors 


Q5— MPSA05 




IC1— LH0002CN current amplifier (Na- 


D1,D3-D18— 1N914or4148 




tional) 


D2— 1N746A 




IC2.IC21,IC27— 4066 quad bilateral 


S1— 7-position rotary switch (Allied 




switch 


7471001 or similar) 




IC3— LM1889 TV video modulator 


S2 — pushbutton switch, normally closed 




IC4— LM1886 TV video matrix D.'A con- 


S3 — SPOT toggle switch 




verter 


S4— SPST toggle switch 




IC5— 74LS32 quad or gates 


LED1— standard red 




IC6— 74LS03 quad hand gates 


T1 — Transformer (Triad F-166XP or simi- 




IC7-IC15— 74LS151 one-of-eight selec- 


lar), primary: 117 volts: secondary: 24 




tor multiplexer 


volts, center-tapped, .125 amps; 9 volts. 




IC16.1C23, IC24— 74LS1 61 synchronous 


center-tapped .5A 




4-bit counter 


BR1.BR2— Abridge rectifier, 1.5 amps 




IC17— 74LS0Q quad nand gates 


L1— O.071-O.082 mH adjustable coil (J.W. 




IC18— 74LS20 dual 4-input nand gate 


Miller 48A778MPC or similar) 




IC19,IC28,IC30.IC42^(049 hex invert- 


L2— 7-12 [iH adjustable coil (J.W. Miller 




ing buffer 


23A105RPC or similar) 




IC20— 74LS191 synchronous up. down 


XTAL1— 14.31318 MHz crystal 




counter 


F1— fuse, 1 amp. pigtail leads 




IC22— 74LS73 dual J-K flip-flop 


J1— BNC jack 




IC25— 74LS174 hex D-type flip-flop 


J2— type N Jack 




IC26.IC39— 74LS123 dual retriggerable 


J3-J 5— standard tip jacks 




monostable multivibrator 






IC29.IC31— 74C00 quad nand gates 


Miscellaneous — Heat sinks, cabinet 




IC32— 74LS30 8-input nand gates 


(Pactec CM86-225). power cord, strain 




IC33— 7402 quad nor gate 


relief. TO-3 mounting kit, IC sockets, 




IC34— 74LS169 4-bit synchronous up/ 


etc. 




down counter 


The following are available from 




IC35— 7473 dual J-K flip-flop 


Jengco, 3232 San Mateo, Suite 75, Al- 




IC36— MM5321 TV camera sync genera- 


buquerque, NM, 87110: Complete kit in- 




tor (National} 


cluding PC boards, all components, 




IC37— 74LS365 hex bus driver 


cabinet (no IC sockets), $295; Etched, 




IC38— 74LS93 4-bit binary counter 


drilled, and silkscreened PC boards 




1C40— LM318 op-amp 


(boards A and B), $49.50; Complete 




IC41— 74LS08 quad and gate 


test generator, assembled and tested, 




IC43— LM340T5 5-volt regulator T0-22O 


$395. Please add 5% for postage and 




case 


handling, New Mexico residents add 





IC44— LM34CK5 5-volt regulator. TO-3 
case 



4.26% sales tax, allow 6-8 weeks for 
delivery. 
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FiG. 4— THE COMPONENT SIDE of board A is shown here at half its actual Size. 



parts in the board and soldering them. 
Follow lhe three diagrams and the parts 
list, and and solder the parts where 
shown. Make sure that you are careful 
about lhe polarity of the diodes, trans- 
former Tl, polarized capacitors, and the 
two bridge rectifiers (BR1 and BR2). It is 
probably best to start with the resistors. 
Definitely do not start with the junipers — 
we'll get to those shortly. 

A few notes are in order: All resistors, 
except R15. should be installed so that 
they siand on one end. The power indica- 
tor, LEDI, should have its leads left long 
enough to be inserted through lhe front 
panel hole. For safety's sake, insert the 
pigtail fuse into a short length of shrink 
tubing before soldering it in place. 

It is best to use sockets for all the IC's. 
And don't forget that some of lhe IC's are 
static-sensitive and should be handled ac- 
cordingly. Those include IC2. 1C19, 
continued on page 98 
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•UNITED TWO-mKTY-TWO HHAVY. HEAD- 

ing one four zero, number two for the ILS 
runway fourteen left," the controller's 
voice crackled in the headset. The 747 
made a slow right turn and continued its 
descent toward what looked like a sea of 
white — the top of the overcast. As the 
aircraft entered the clouds, the flight at- 
tendant went through her standard "Seat 
back, tray tables in the upright and locked 
position" speech. Minutes later, the 
ground loomed dim and gray through the 
rain-streaked windows and. with a gentle 



bump, another 300 passengers arrived 
safely at Chicago's O'Hare International 
Airport. It was just one of an average two- 
mil lion-plus instrument landings rou- 
tinely made every year in the United 
Slates. 

But how can a pilot put a giant airliner 
exactly on the center of the runway when 
he cannot even see the airport except dur- 
ing the last seconds of the flight? The 
answer is his ILS or /nstrumenW-anding 
.System — pan of a complex world-wide 
electronic navigation-and-landing system 



thai makes airplanes the safest and most 
dependable way to travel. 

The early years 

Toward the end of World War 1. while 
aviation was still in its infancy, there was 
no governmental control over civilian pi- 
lots or the aviation industry. Automobiles 
were the up-and-coming thing, and avia- 
tors were pretty much left to their own 
resources. The Army Air Corps had a few 
airfields, but civilian aircraft landed any- 
where there was an open and flat area 



Instrument 
Landing Systems 



Have you ever wondered how a pilot can safely 

land an airplane when weather conditions are so 

bad that he can't even see the runway? If so, read 

on as we describe instrument 

landing systems. 

BILL SEWELL 




large enough to gel down safely (and 
sometimes even where there wasn't). 

If a pilot needed to make a night land- 
ing, he might arrange for a friend to build 
a lire in a field where he planned to land. 
He would then circle the held when he 
arrived and the friend on the ground 
would frantically pile straw and wood on 
the fire so that it would blaze up and light 
the field. Because of the use of that tech- 
nique, many a pilot came down with parts 
of his airplane on fire! 

Civil aviation got its start in May. 1918. 
when the first bag of air mail left the 
infield of Belmont Race Track on Long 
Island (the airplane was a Curtiss Jenny) 
and landed three hours and forty minutes 
later on the polo grounds of Washington , 
D.C. The pilot who was to cany the 
North-bound mail to New York shook 
hands with President Wilson and then 
took off from the polo grotinds and turned 
Northeast. He landed in Delaware to ask 
directions and broke his propeller in the 
process. His bag of air mail went to New 
York on the train! 

After that shaky start, however, air mail 
did settle down to regular service. In order 
to keep the mail flying, even in bad 
weather. large beacon lights were in- 
stalled at airports and along the routes. 
Their purpose, of course, was to help pi- 
lots find their way in reduced visibility. 
But the pilots often described the 
beacons, saying. "When you need em, 
you can't see 'em, and when you can see 
'em, you don't need 'em." That fact, cou- 
pled with pressure from Congressman 
Fiorello LaGuardia. led to the adoption of 
the Air Commerce Act in May, 1926. and 
the development of civil aviation came 
into full bloom. 

One of the first goals of the Commerce 
Department's new Civil Aviation Au- 
thority was to develop a system that would 
allow planes to take off, fly, and land 
without any reference to the ground. Gen- 
eral Jimmy Doolittle was chosen to head 
that task. On September 24. 1929, during 
a secret demonstration flight, Doolittle 
took off, flew a prescribed course, and 
landed while sitting under a canvas hood 
that completely covered his cockpit. He 
had with him a compass, an altimeter, a 
stop watch, and a spotter pilot (who never 
touched the controls) in the front cockpit. 
Thai same year, two-way radio came 
into its own and enabled the pilot to talk to 
spotters on the ground who could assist in 
landing. Also during thai time. Elmer 
Spen-y and the Sperry Gyroscope Compa- 
ct nj were busilv developing flight instru- 
y ments. In May, 1932, Albert F. 
O Hegenberger made the first solo flight 
[E from takeoff to landing while completely 
g in the blind. Shortly after that, the Sperry 
qj Company developed the auto-pilot and ra- 
o dio direction-finder. But there was still 
g clearly a need to be able to bring an air- 
rr plane to a safe and precise landing after a 



long flight. 

From 1928 to 1938. several system ap- 
proaches were tried, but none really gave 
satisfactory performance. In 1938, the 
Bendix Corporation and the United Air- 
lines Company demonstrated a localizer 
system which would bring the aircraft in 
on the runway heading using two highly 
directional antenna arrays radiating dif- 
ferent signals down either side of the run- 
way. Shortly thereafter, the Federal 
Telecommunications Laboratories in- 
stalled four identical instrument-landing 
systems at Indianapolis, Indiana, The de- 
velopment of those systems under con- 
tract from the Civil Aviation Agency led 
to a precision instrument-landing system 
before the end of World War II. That sys- 
tem was adopted as a world standard by 
the International Civil Aviation Organiza- 
tion KCAO) in 1949. The basic technol- 
ogy developed at Indianapolis has 
remained virtually unchanged to this day. 

The basic system 

The basic instrument-landing system 
consists of four (or five) transmitting sta- 
tions, as Fig. 1 shows. The localizer trans- 
mits a signal down the runway to provide 
lateral guidance and line the aircraft up on 
the runway. The glide slope transmits a 
signal which is inclined with respect to 
the ground at an angle around 3°. It en- 
sures that the aircraft will make a smooth 
descent to the end of the runway while 
safely clearing all obstacles on the ground 
under the approach path , The other trans- 
mitters are the fan Markers. The outer 
marker transmits a narrow beam straight 
up through the approach path to mark the 
point where the pilot must begin his final 
descent. That point is about three to five 
miles from touchdown. The middle mark- 
er also transmits a narrow vertical beam 
which marks the point where the aircraft 
should be below the clouds. That point is 



typically one-half to three-quarter mile 
from touchdown. If the clouds are so low 
that the pilot cannot see the runway within 
a few seconds after passing the middle 
marker, he is required to immediately ex- 
ecute a "missed approach." That means 
he must climb to a prescribed altitude and 
fly to a prearranged point so that the air- 
traffic controller can get him set up to try 
again. A few airports around the country 
use a high-precision 1LS. Specially train- 
ed flight crews are allowed to continue 
their approach and land even though the 
cloud cover is down to within a few feet of 
the runway and the forward visibility is 
virtually zero. At those airports, there is a 
third fan marker, the inner marker. 

The localizer 

The localizer transmitting-antenna ar- 
ray is located just off the stop end of the 
runway. A typical array consists of eight 
folded-dipole elements or horizontally 
polarized loops that radiate a highly direc- 
tional signal clown the runway and into the 
space beyond. The two center antennas 
radiate an RF carrier (f c ) on one of 40 
assigned channels between 108.1 and 
111.9 MHz. That carrier is modulated 
209E with 90-Hz and 150-Hz audio tones; 
the sidebands (f L . ±90 and/ e ±150) are 
also radiated. (A three-letter Morse-code 
identifier is also put on the carrier using a 
1020-Hz tone as a cross check to tell the 
pilot which station he has selected. The 
absence of the identifier upon proper se- 
lection of the station tells the pilot that the 
station is off the air. ) 

The other 6 antennas radiate only the 
90-Hz and 150-Hz sidebands — the carrier 
is suppressed. The signals transmitted 
from one side of the center are 180° out of 
phase with those transmitted from the 
other side, and both sides are 90° out-of- 
phase with the center antenna. Let's see 
why that is important. 
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FIG. 1— A BASIC INSTRUMENT-LANDING SYSTEM at ail airport consists of localizer and glide-Slope 

transmitters, and two or three fan markers. 
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If a single omnidirectional antenna ra- 
diates a signal, the strength of the signal at 
a given distance is (ideally) constant — 
regardless of the direction you choose 
with respect to the antenna. However, if 
two antennas that radiate the same signal 
are spaced some distance apart (say Vi 
wavelength), then the signals arrive at a 
receiver exactly in-phase. exactly out of 
phase, or somewhere in between — de- 
pending on the position of the receiver. 
That principle is used in ILS so that the 
relative strengths of the radiated 150-Hz 
and 90-Hz sideband signals depend on the 
position of the aircraft with respect to to 
the transmitting antennas. Let's see how 
it's done. 

We mentioned that the signal in the left 
side is 180° out of phase relative to the 
signal in the right side. Those signals 
combine with the carrier-plus-sideband 
signal in such a way that, on one side of 
the array, the 90-Hz sideband-only signal 
signal adds to the 90-Hz sideband of the 
carrier, while the 150-Hz sideband-only 
signal subtracts from the 150-Hz sideband 
of the carrier. On the other side of the 
array, the opposite is true. Figure 2 shows 
the resulting simplified radiation pat- 
tern — two narrow lobes, one effectively 
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FIG. 2— THE SIGNAL ALONG the center or "on- 
course" line: the 90- and 150-Hz signals are 
equal. 

modulated with 90 Hz and the other with 
150 Hz. 

At this point, we can make some sim- 
plifications that will make the rest of the 
explanation easier to understand. The ar- 
ray of eight antennas can be thought of as 
three antennas. First, the center two an- 
tennas can be thought of as a single anten- 
na. A (h . radiating carrier-plus-sideband 
signals. The other antennas can be 
thought of single antennas to the left and 
right of the center antenna. They radiate 
sideband-only signals. 

The 90-Hz sideband energy in what 
we'll call antenna A, will lag the 90-Hz 
energy from A by 90°, while the 90-Hz 
sideband energy from what we'll call A, 
will lead that from A„ by 90° (thus there is 
a 180° phase difference between A, and 
A4. The 150-Hz sideband signals from 
A^ will lag those from A„ by 90°, while 
the 150-Hz signals from A-, will lead those 
from A„ by 90°. 



Because the sideband-only signals ra- 
diating from our two antennas are 180° out 
of phase, the signal along the center line 
separating the antennas consists of equal 
90-Hz and 150-Hz components. That's 
because the sideband-only signals cancel 
completely at that point — leaving behind 
the 90-Hz and 150-Hz signals that were 
radiated with the carrier: the amplitudes 
of those signals are set equal to each other 
in the transmitter. 

Now that we have gone to all this trou- 
ble of putting an electronic line down the 
runway, how does the aircraft follow the 
line'.' 

On board the aircraft, the signal is re- 
ceived and detected. The recovered audio 
is sent to a 90-Hz filter and a 150-Hz filter 
as is shown in Fig. 3. The filtered audio is 
then rectified, and a DC current that is 
proportional to the amplitude of the audio 
signal energizes a galvanometer-type 
meter movement. As the aircraft flies 
along the center line of equal audio, the 
needle will be centered, indicating that 
the aircraft is "on course." 

Current will flow through resistor R M 
whenever either a 90- or 150-Hz signal is 



present. The current flow is used to tell the 
pilot that the system is operational by 
energizing a solenoid. When no current 
Hows, the solenoid is de-energized, and a 
warning Hag appears in the instrument. 

Now let's say the aircraft drifts to the 
right of the center-line course as in Fig. 4. 
Remember that the 90-Hz sidebands from 
A, lag those from A n , while the 90-Hz 
signals from A-, will lead those from A . 
As the wave travels to the airplane, the 
phase of the signal from A, along d, is 
advanced with respect to the signals from 
A„. The opposite is true of the signals 
from A-,. The resultant of the 90-Hz side- 
bands is 1 80° out of phase with the signals 
from A„, and therefore produce a weak- 
ened 90-Hz signal. 

On the other hand, the sidebands of the 
150-Hz signal from antenna A 2 lag those 
from antenna A () . while the 150-Hz side- 
bands from A, lead those in A . The 
phase of the 150-Hz sideband signal from 
A, (travelling along d[) is advanced with 
respect to that from A () , while the op- 
posite is true of the signals from A : . The 
resultant is in phase with the signal from 
A„. and therefore adds to it to produce a 




GALVANOMETER 

FIG. 3— THE LOCALIZER INDICATOR is usually combined with the glide-slope indicator to form a 
cross pointer. 




RUNWAY 



150 Hi 



RECOVERED AUDIO 

IN THE AIRCRAFT RECEIVER 



90-Hz SIGNALS 



RESULTANT 





INDICATOR IN THE 
COCKPIT SHOWS "ON COURSE" 
IS TD THE LEFT. PILOT MUST 
FLY TOWARD THE NEEDLE. 



RESULTANT 

FIG. 4— WHEN A PLANE is flying off-center, the sideband-only signals add to or subtract from the 90- 
and 150-Hz sidebands in the carrier-plus-sideband signals to tell (he pilot which direction to move. 



3 

> 
3D 
O 

X 

to 

CO 

-n 



51 



o 
z 
o 
tr 

g 

LU 



o 
o 
< 
It 



150- Hz signal that is much stronger than 
the 90-Hz signal. 

The resulting unbalance causes the 
meter- movement needle to swing to the 
left side of the indicator, telling the pilot 
that he must fly to the left to get back on 
course. The same principle applies on the 
opposite side of the centerline with the 
90-Hz sidebands becoming larger than 
the 150-Hz sidebands and deflecting the 
needle in the opposite direction. 

Generating the localizer signal 

Figure 5 shows that the localizer trans- 
mitting station consists of a transmitter, 
power supply, oscillator/keyer, modula- 
tor, control unit, monitor, and antenna 
distribution unit. The transmitter section 
generates the RF carrier using a crystal- 
controlled exciter operating at one-half 
the assigned frequency. That signal then 
passes through a frequency doubter and 
five stages of amplification. The high 
voltage in the final stage of the power 
amplifier is modulated with a I020-Hz 
Morse-code identifier tone from the os- 
cillator/keyer to put the station identifier 
on the carrier. 

The RF carrier is then sent to the modu- 
lator. Inside the modulator, the RF is di- 
vided into two components by an RF 
coupler. One of those components is di- 
vided again and sent to the 90-Hz and 150- 
Hz sideband generators where pure dou- 
ble-sideband signals are produced. The 
outputs of the sideband generators are 
sent to to the sideband hybrid unit where 
they are combined to form the composite 
sideband signal. There are two outputs 
from the sideband hybrid unit. One output 
is sent straight to the antenna distribution 
unit and the other output is sent to the 
carrier hybrid unit. In that unit, the carrier 
signal from the first RF coupler is com- 
bined with the sidebands to give the car- 
rier + sideband signal. That signal is then 
sent to the antenna distribution unit. 

Tine antenna distribution unit provides 
the 180° phase difference in the sideband 
signals at opposite sides of the array, 
Power dividers are used to distribute the 
antenna currents to ensure that the radi- 
ated signal is balanced and highly direc- 
tional. 

To be certain that the signal is within 
proper safety specifications, the signal is 
constantly monitored. That's done either 
by pick-up probes in the transmitting an- 
tennas or by receiving antennas mounted 
in front of the transmitting array. The 
course centerline is maintained within 
one-tenth of one degree to either side of 
the runway's center stripe. The course 
width (the area in approach zone where 
the aircraft needle is not pegged to either 
side of the indicator) may not exceed 700 
feet in width at the outer marker or 3° 
either side of the center stripe with respect 
to the center of the antenna array, which- 
ever is smaller. If either of these limits are 
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FIG. 5— LOCALIZER BLOCK DIAGRAM, The localizer Is constantly monitored to make sure that It Is 
within safety specifications. 



exceeded, an alarm is generated in the 
monitor circuitry. Also, if the radiated 
power (typically 8 watts) is reduced more 
than 50%. or if the Morse-code identifier 
is missing, or the modulation level 
changes more than 17% , an alarm is gen- 
erated. Those alarm signals are sent to the 
control unit which shuts the station down 
and immediately alerts the air-traffic con- 
troller and maintenance personnel that 
there is a problem with the station. As you 
can imagine, there is then a mad scramble 
to get the station back on the air in the 
least amount of time possible. 

The glide slope 

The glide-slope station provides verti- 
cal guidance to the aircraft to make sure 
that the descent to the runway is smooth 
and that the aircraft will safely clear all 
obstacles under the approach path. Many 
airports that were once some distance out 
of town now find themselves surrounded 
by houses, factories or office buildings. 
The glide slope protects the building and 
the airplanes from each other. 

The glide-slope transmitter operates in 
the UHF range of 329. 3-335.0 MHz. All 
localizers and glide slopes are assigned 
their frequencies using a frequency- pair- 
ing arrangement. For example, all lo- 
calizers that operate on 108.5 MHz will 
have their associated glide slopes operat- 
ing on 329.9 MHz. That relieves the pilot 
from having to tune in both stations — 
aircraft receivers are built so that when the 
localizer is dialed in. the proper glide- 
slope frequency is automatically selected. 

The signal generation of the glide slope 
is almost identical to that of the localizer 
(except for a frequency-tripler stage that is 
added in the transmitter to get the RF from 
the VHF band to the UHF band.) 

The glide-slope antenna is an array 
consisting of two dipole antennas 
mounted on a 40-foot mast. The lower 
antenna radiates the carrier (f c ) with its 



side-bands <f e ± 90 and/,. ± 150). The up- 
per antenna radiates only the sidebands. 
Those two dipoles use reflectors to make 
the signal forward directional. 

Unlike the localizer, the 150-Hz side- 
bands in both signals are radiated in 
phase. But the 90-Hz sidebands in the 
carrier (lower) antenna are radiated 180° 
out of phase with the 90-Hz signal in the 
sideband-only (upper) antenna. Pan of 
that signal propagates along the ground 
and has a strong 150-Hz component (be- 
cause both 150-Hz signals are in phase). 
In addition, part of the signal is reflected 
off the ground. That reflection is very 
complex, but in essence, it causes the 90- 
Hz sidebands in the reflected signal to be 
in phase, and the 150-Hz sidebands to be 
out of phase. The angle at which the sig- 
nal bounces off the ground is at a slightly 
higher angle than the direct signal. As 
shown in Fig. 6, that effectively puts 90- 
Hz modulation above the "on-path" line 
and 150-Hz below. Each of those signals 
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FIG. 6— THE GLIDE PATH'S "on-path" line 
mattes an angle of 3" with the ground surface. 

retains the same "small amount" of the 
other just as in the localizer. In other 
words, a strong 90-Hz signal and weak 
150-Hz signal above the on-path line, and 
the opposite below. 
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The reflected signal makes the entire 
radiation pattern seem to originate from a 
point at the base of the mast, midway 
between the actual antenna and its mirror 
image. If that "image" antenna is taken 
into account, then the array really looks 
like a localizer turned on edge. 

But in the localizer array, the on-course 
signal was perpendicular to the axis of the 
antenna — that would put the glide path 
along the ground. But the glide-slope an- 
tenna heights are adjusted so that the dis- 
tance between the actual and image 
antenna is not Vi wavelength. Because of 
that, the on-path signal is skewed about 3° 
above the horizon. The antenna mast is 
precisely located so that an aircraft flying 
down the path will cross the end of the 
runway between forty- five and fifty-five 
feet about the ground. 

As you might expect, the ground con- 
tour in front of the antenna is assumed to 
be flat and level when the design calcula- 
tions are made. But in reality, the actual 
ground is seldom perfect. At most metro- 
politan airports the ground is reasonably 
flat and smooth enough to form a straight 
and smooth path well within the FAA's 
strict safety limits. Smaller airports and 
those in mountainous or unusual terrain, 
however, often have rough ground next to 
the runway or they have little or no room 
in front of the touchdown zone to form the 
signal. These airports have always been 
denied the luxury of an all-weather land- 
ing system and are forced to close when 
the weather turns sour. 

An antenna system called the end-fire 
array has just passed its final tests. It was 
expected to begin to appear at those 
smaller airports by early 1984. That array 
does not use the ground to form the path 
signal in space. It radiates its signal, in- 
stead, from a slotted coaxial cable into 
space. !t gets its name from the fact that 
all the path information is radiated from 
the end of the axis of the array (hence, 
"end-fire") instead of broadside to the 
array as in the other two types discussed 
so far. That array promises to bring all- 
weather operation to many more airports 
around the world. 

As stated earlier, the generation of the 
glide-slope signal is the same as the lo- 
calizer except for a frequency-tripler stage 
in the transmitter exciter. Another dif- 
ference is that no identification tone is 
transmitted from the glide slope. 

A monitoring system is also used for 
glide-slope systems. The signal is 
monitored by a pick-up antenna in front of 
the mast; the station will automatically 
shut itself down if the glide-slope angle 
changes more than 0. 2° or the modulation 
decreases by more than 26% or the radi- 
ated power changes more than 45%. 
Again, when a station shuts itself down 
there is a mad scramble to find out why 
and get it back on the air. Incidentally, 
such shutdowns occur only two or three 



times a year at the average station. But 
since the stations are generally on 24 
hours a day, the shutdowns often occur 
during clear weather. There has never 
been an aircraft accident in the United 
States which was attributable to an ILS 
shutdown. 

The fan markers 

Two marker-beacon transmitting sta- 
tions are part of the standard ILS . And as 
we mentioned previously, a third, inner 
fan marker is added in the high-precision 
systems. 

The outer marker is installed about 
three to five miles from touchdown. Its 
exact location and the height of the on- 
path signal above the ground at that point 
are depicted on a chart which the pilot has 
in the cockpit for that particular run- 
way. That gives the pilot an opportunity 
to crosscheck his instruments against 
known conditions as he starts his final 
approach. 

The middle marker is located about 
3500 feet from the end of the runway and, 
as stated earlier, is the point at which the 
pilot must either begin a visual ap- 
proach — that is, he must be able to see the 
runway — or execute a missed approach. 

With a high-pre'cision system, an inner 
marker is installed 1000 feet from the end 
of the runway; that lets the pilot know he is 
about to cross the end of the runway and 
he should be completely set up for touch- 
down. 

Each marker station is nearly identical 
in the way it generates its signal. Each has 
an exciter that generates the 75-MHz RF 
carrier that all marker stations operate on. 
An audio tone is modulated onto the car- 
rier to identify the marker as outer, mid- 
dle, or inner. The outer marker is identi- 
fied by a continuous series of Morse-code 
dashes using a400-Hz audio tone at a rate 
of two dashes per second. The middle 
marker transmits alternate dots and 
dashes using a 1300-Hz tone. The inner 
marker is identified by a continuous series 
of Morse-code dots (six-per-second) 
using a 3000-Hz tone. 

After leaving the exciter, the modulated 
75-MHz signal goes through three stages 
of amplification and is sent out to the 
antenna. The antenna is highly directional 
and the beam width along the runway cen- 
ter! ine is about 1000 feet when the aircraft 
is 1500 feet above the antenna, 

A small pick-up antenna is mounted 
with the main antenna and monitors the 
radiated signal. If the identification stops 
or if the power is reduced by 50%, the 
station shuts itself down. 

The future 

The future of instrument navigation and 
landing systems may take one of two radi- 
cally different approaches. One approach 
is to continue with a vast network of land- 
based systems. That is the course that the 



current FA A administration is pursuing in 
its recently released National Airspace 
System Plan which outlines the direction 
that the air-traffic control and airway-facil- 
ities systems will take through the year 
2000. The other approach is a satellite- 
based system which is now well under 
development by a private firm. 

The replacement of some ILS's will 
begin in early 1985. The new system is 
called MLS or Microwave landing Sys- 
tem. That system works in the 5-GHz 
band and transmits course and glide-path 
data to the aircraft by sweeping a narrow 
fan-shaped beam back-and-forth and an- 
other beam up-and-down. The airborne 
receiver measures the time between the 
left-to-right scan (or the "up" scan) and 
the right-to-left (or the "down" scan). 
That time difference will give the air- 
craft's position relative to the start of the 
scan. An on-board computer then trans- 
lates the information to position relative 
to the runway centedine or the glide path. 
Synchronization of the receiver to the 
scan start is 'done by data words transmit- 
ted to the aircraft on the same scanning 
beam using differential phase shift keying 
(DPSK). Station identification and other 
data is transmitted in the same way. The 
data and position data may be displayed 
on a single CRT in the cockpit. 

MLS has started to pick up some op- 
position among some aircraft-user groups 
who are lobbying in Congress in favor of a 
satellite-based system which may turn out 
to be cheaper for the taxpayer, since the 
system would not be government-owned 
as most ILS's are. and would be paid for 
exclusively by its users. 

That system would use four satellites 
parked in a stationary orbit over the conti- 
nental United States. A user would trans- 
mit a signal which would be picked up by 
at least three of the four satellites. The 
satellites then communicate with each 
other and compare signal-arrival times to 
calculate the transmitter's position in 
three axes. The features that make the 
system more desirable are the fact that it 
operates using four satellites as opposed 
to thousands of ground-based systems; 
and also, the ground-based systems are 
dedicated to aircraft only and to the small 
areas the individual systems serve. 
whereas the satellite system could be used 
by anyone with the proper transceiver, 
whether an airplane, ship, commercial 
truck . private auto, or even a backpacker. 
According to estimates by the company 
developing the system, it could be in place 
by 1987; however, it would probably be a 
few years after that before the final system 
would be fully operational. 

No matter what systems are ultimately 
put in place, the air traveler can take com- % 
fort in knowing that when he boards the a 
aircraft, he is about to participate in the 3 
most extensive and safest transportation 5 
system available to man. R-E * 



^JW^O^ 



Audio-Frequency 




Generator 



RICHARD SCHROEDER 



Here is an audio-frequency generator with a digital frequency- 
readout that is easy to build, align, and use, yet is precise 
enough for servicing today's sophisticated audio equipment. 



TO SAY THAT BOTH HOME AND PROFES- 

sional sound installations have become 
extremely sophisticated would be an un- 
derstatement. For example, a 54-octave 
band equalizer as well as lowpass and 
high pass filters are integral parts of vir- 
tually all professional sound systems. In 
fact, these days equalizers, tone controls. 
and lowpass and highpass filters are con- 
sidered to be necessary even in home or 
auto systems. 

Today's consumer demands more in the 
way of performance . which means more 
precision is required when servicing au- 
dio devices and circuits. Because of that, 
old-fashioned frequency generators often 
prove to be inadequate. Among other 
things, they suffer from inaccurate fre- 
quency dials, require range switching, 
and often their output level changes as the 
frequency is varied. What we need, then, 
is an audio-frequency generator that has 
an accurate output- frequency indicator, a 
"flat" output level as the frequency is 
varied, and one that is free of any range 
switching, thereby allowing the operator 
to "sweep" the entire audio range with 



just a "twist of the wrist." 

Well, look no further, because the au- 
dio-frequency generator described in this 
article has all the above-mentioned desir- 
able qualities and a few more. Let's look 
at some of its features and specifications. 

It has a frequency range of 10 Hz to 50 
kHz, That range is continuous, which 
eliminates the need for range switching. 
For increased precision, two controls are 
used to set the frequency. The coarse 
frequency control is used to set the ap- 
proximate frequency while the fine fre- 
quency control is used to zero it in 
precisely. 

The amplitude of the generator's sine- 
wave output is adjustable from 0- to 6- 
volts RMS into a high-impedance load or 
0- to 3- volts RMS into a 600-ohm load. 
The device's output impedance is 600 
ohms. The sinewave has a distortion figure 
of less than 1%(THD), and its output level 
doesn't vary more than a few tenths of a 
dB as the frequency is changed over the 
entire range. The unit also boasts a simul- 
taneous squarewave output with a low 
source impedance and a fixed 5 -volt level 



for TTL or CMOS logic work. 

One unique feature is a built-in fre- 
quency counter that continually monitors 
the output frequency. The device can also 
be wired so that the counter can be used to 
measure external signals. That frequency 
counter not only allows you to make pre- 
cise frequency settings, but also elimi- 
nates the need for usual large, 
cumbersome dial with its myriad of marks 
and numbers. Generators using that type 
of frequency "readout" have always been 
difficult for the hobbyist to build and cali- 
brate. 

The frequency counter itself features 
autoranging and a large, four-digit LED 
display. For frequencies up to 9,999 Hz, 
the display reads out in Hz with 1-Hz 
resolution. For higher frequencies, the 
counter automatically switches to the kHz 
mode, which features 10-Hz resolution. 
You can tell which mode the generator is 
in the by the absence or presence of the 
decimal point. In the kHz mode, a deci- 
mal point appears after the first two sig- 
nificant digits. 

All of the components except the power 
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FIG, 1— SCHEMATIC DIAGRAM of the audio-frequency generator. If you want to use the built-in 
frequency counter to measure external signals, jumper JU1 should be replaced with a SPDT switch 
(see text). 



transformer, potentiometers, display, and 
ouiput connectors mount on a single PC 
board. The completed project can be 
housed in a small, metal cabinet. 

In short, this is an audio-frequency 
generator that provides high-quality per- 
formance at a low cost, along with some 
unique features. 

How the circuit works 

A schematic diagram of the unit is 
shown in Fig. I . Let's start with the audio- 
frequency-generator section. Positive 
voltage is applied to the coarse fre- 
quency potentiometer, R47, through 
trimmer potentiometer R44 (labeled h.f. 
limit) and resistor Rl. In a similar man- 
ner, positive voltage is applied to the fine 
frequency potentiometer R48, through 



resistor R3. Depending on the settings of 
those potentiometers, some voltage will 
be fed to the non-inverting input of op- 
amp 1C1 through resistors R2 and R4, 
Note that a very small voltage will reach 
that same input through R6 in conjunction 
with trimmer potentiometer R45 (labeled 
l.f. limit). That arrangement sets the 
low-frequency limit of the generator when 
the coarse and fine frequency potenti- 
ometers are set to their low- frequency 
positions, which, of course, is when both 
wipers are all the way toward ground. 
Trimmer potentiometer R44, in setting 
the maximum voltage that is applied to 
R47, in turn sets the generator's high- 
frequency limit when R47 is set to max- 
imum. 
Op-amp iCl, along with transistor Ql 



and its associated components make up a 
voltage-to-constant-current converter, the 
current of which controls the output fre- 
quency of function -generator 1C2. The 
sinewave output signal from 1C2 (pin 2) 
feeds the sine amplitude potentiometer, 
R49, through capacitor C4. Depending 
on the setting of the potentiometer, some 
voltage will be fed to the non-inverting 
input of op-amp IC3 . That op-amp ampli- 
fies the signal, which is then fed to the 
sine output binding post through resistor 
R19. 

Note that the sinewave signal from IC2 
also feeds the base of transistor Q2 
through a jumper wire and capacitor C3. 
That transistor is configured as an emitter 
follower and acts as a buffer between the 
audio- frequency generator section and 
the frequency-counter section. 

The squarewave output signal from 



> 

o 

X 

ss 



55 



function generator IC2 (pin 1 1 ) feeds the 
base of transistor Q9. That transistor is 
configured as an emitter follower and 
serves as a level shifter, buffer, and impe- 
dance matcher to provide a squarewave 
level of 5 volts from a low- impedance 
source at the square output binding post. 

Trimmer-potentiometer R46 (labeled 
distortion) sets the sinewave distortion 
to its lowest possible point. The other 
capacitors and resistors associated with 
IC2 set its frequency range and sinewave- 
amplitude levels. 

Let's now turn to the frequency-counter 
section. Sinewave signals from the output 
of emitter- follower Q2 (actually the junc- 
tion of resistors RI7 and R18) are fed to 
the input (pin I) of one of (he six Sehmitt 
triggers contained in IC10. That stage 
"squares up" the sinewave signal and 
feeds it to the input (pin 12) of the four- 
digit counter IC9. That IC counts or totals 
the squarewave "events," and because the 
counter is reset at I- or Vm- second inter- 
vals, it causes the readout to display in 
either Hz or kHz. Resistors R37 through 
R43, along with transistors Q4 through 
Q7 and their associated resistors, make up 
the segment and digit-drive system. 

Note that the "squared up" signal that 
feeds the four-digit counter also feeds ihe 
input (pin 2) of dual decade-counter IC4, 
and that lC4's output feeds the input (pin 
2) of another dual decade -counter, IC5. 
Those four counters connected in cascade 
make up a divide-by-10,000 counter that 
produces an output only when the fre- 



quency to be counted is equal to or greater 
than 10 kHz. That serves as the detector 
that determines which mode the auto- 
range system will settle on. The output of 
that counter (pin 14, 1C5) feeds the input 
(pin 3) of flip-flop IC6. That device, and 
its associated components, serves to de- 
termine whether [-second- or .1-second- 
period signals from the timebase (to be 
discussed shortly) ultimately reach the 
latch and reset points on the main four- 
disil counter, IC9. 

transistor Q3, IClO-b, IClO-c, and 
their associated components make up 
pulse generators that supply the latch and 
reset sitjnals for the four-diait counter, 
1C9. 

The circuit composed of IClO-d, 
ICTO-e, Q8. and their associated compo- 
nents make up the gated decimal -point- 
drive system. That system works with sig- 
nals from flip-flop 1C6 to display a deci- 
mal poini only when the frequency 
counter is in the kHz mode. 

Next we turn to the timebase for the 
frequency counter, AC voltage from the 
sccondaiy of power transformer Tl is fed 
to the input (pin 9) of Sehmitt trigger 
IClO-f through resistor R30. That stage 
"squares up" the 60-Hz signal and feeds 
it to the input (pin I) of the divide-by-six 
counter, IC7. The output of that counter 
(pin 8), with its frequency of 10 Hz and 
period of .1 second, is fed to a resistor/ 
diode system that works with flip-flop IC6 
and transistor Q3 to ultimately become 
the timebase for the kHz mode. That same 



1 0-Hz signal is also fed to the input (pin 2) 
of divide-by-ten counter 1C8. The output 
of that counter (pin 6), with its frequency 
of 1 Hz and period of 1 second, is also fed 
to the resistor/diode system to ultimately 
become the timebase for the Hz mode. 
That latter signal is also fed to the reset 
points on IC4, 1C5, and IC6. 

The regulated DC power supply is 
made up of two half- wave rectifiers con- 
figured in such a way as to produce both 
positive and negative voltages from the 
1 2- volt secondary of power transformer 
Tl. The positive voltage is fed to the input 
of voltage-regulator 1CT1, which pro- 
duces at its output a slable 12- volts DC 
that powers the audio- frequency-genera- 
tor section. That same 12- volts DC is fed 
to the input of voltage-regulator IC12, 
which produces at its output 5-volts DC. 
which powers the frequency- counter sec- 
tion. AC power is switched on or off with 
power switch SI. 

We mentioned earlier that the frequen- 
cy counter could also be used to monitor 
an external signal. Thai is where jumper 
JU1 comes in. 

That jumper should be wired as shown 
on the schematic diagram if you want the 
frequency counter to always measure the 
output frequency of the generator. If you 
would prefer that the frequency counter be 
able to also measure external signals, then 
omit the jumper, and wire an SPDT 
switch with its pole connected to the input 
of the frequency counter (the jumper ter- 
minal that connects to C3). Of the other 
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FIG. 2— ALTHOUGH POINT-TO-POINT wiring could be used, it is recommended that the project be built 
using the PC board above. That board is shown full-sized. 
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FIG. 3— THE PARTS-PLACEMENT diagram for the PC board shown In Fig. 2 is shown here. Note that 
even It you are using perforated construction board and point-to-point wiring It is recommended that 
you follow the layout shown. 



two switch contacts, connect one to the 
jumper terminal that connects to pin 2 of 
IC2; the other switch contact becomes the 
"external" input terminal. 

Construction 

Several methods of construction are 
possible. You may choose to mount the 
components on perforated construction- 
board (with .1 inch hole spacing) and use 
point-to-point wiring. A much better idea 
is to use a PC board. A foil pattern for an 
appropriate board is shown in Fig. 2; a 
parts-placement diagram for the board is 
shown in Fig. 3. !f you decide to use 
perforated con si ruction- board and point- 
to-point wiring, it is recommended that 
you lay out the components much as they 
are in the PC. board layout to avoid 
ground loops, noise, and other undesira- 
ble characteristics. 

If you plan to use a PC board, and will 
be drilling it yourself, you will find that a 
No. 60 drill bit works well for all holes 
except those for the trimmer potentiome- 
ters and external wires. For those, a No. 
55 bil is needed: and. of course, the holes 
for mounting the three terminal voltage 
regulators and the PC-board mounting 
holes will require a larger bit. say Va inch. 

After the PC board has been drilled, it 
should be throughly burnished with steel 
wool or very fine sandpaper to remove the 
photochcmicals and tarnish. That will 
definitely contribute to better solder con- 
nections. All soldering should be done 
with a high-quality rosin-core solder and a 
pencil-type iron. The newer type metal- 



clad tips are highly recommended. 

Use special care to properly install po- 
larized components such as diodes, tran- 
sistors, IC's, and electrolytic capacitors, 
because those are very unforgiving when 
put in backwards. If you follow the pans- 
placement layout shown in Fig. 3 you 
should have no problems. 

Although 1C sockets are not required, 
their use is recommended. If nothing else, 
it will make servicing and troubleshoot- 
ing the instrument easier later on. 

Note several things in regard to mount- 
ing the three-terminal voltage regulators. 
The 12-volt regulator, 1CI1. is mounted 
with a Vr. x I ^-inch brass bolt and a 14- 
inch hex nut. with the excess bolt length 
extending upward. The bolt provides a 
small but adequate heal sink for the volt- 
age regulator. The 5- volt regulator, IC12. 
mounts in a vertical position and it, too, 
has a brass bolt mounted to it for heat- 
sinking purposes. The excess bolt length 
should extend toward the rear of the PC 
board. Be sure to install the regulator with 
its bare-metal side facing the panel- 
mounted potentiometers (see Fig. 4). 

The three panel-mounted potentiome- 
ters connect to the PC board by means of 
short wires lhat hold their solder lugs 
about Vf, to 'A inch above the surface of the 
PC board. That is done to allow the poten- 
tiometers some flexibility, so that when 
they are finally tightened against the front 
panel they will align properly without 
breaking. It would be best to attach those 
wires first to the solder lugs and then 
solder them to the board. Make sure that 



each wire passes through the lug hole with 
the wire being wrapped several times 
around the lug and soldered. Be sure that 
when finally soldering the wires to ihe PC 
board that you not only make allowance 
for the required clearance, but that you 
keep that clearance uniform for ali three 
potentiometers so as to have them reason- 
ably in line horizontally. 

In a similar manner, the four-digit dis- 
play is supported mechanically by its 
twelve signal wires. The attaching of the 
wires is best done by soldering a two- to 
three-inch length of bare No. 22 solid 
wire to each of the twelve appropriate 
connectors on the display board. Note that 
there are 16 total connectors on the dis- 
play, but that four of them are not used. As 
an aid to getting the wires soldered to the 
proper points, tape or clamp the display to 
your work table with the viewing surface 
facing downward and the solder con- 
nectors closest to you. The connector on 
the left front corner can be considered as 
connector 16 and the one on the right as 
connector 1. 

Solder wires then to the following con- 
nectors: 16, 15. 14, 13, 12, 11. 10, 8, 7, 4. 
3 , and 1 . Be very gentle in soldering and 
handling the display because the foils are 
very thin and breakable. When all the 
wires have been attached, bend them 
downward (toward you) with the right- 
angle bends made close to the connectors. 
The display with its attached wires can 
now be installed on the PC board. Insert 
the display wires into the appropriate PC- 
board holes and be sure to hold the display 
level with its horizontal center line about 
an inch above the PC-board surface before 
soldering the signal wires into place. 
After soldering, cut off any excess wire. 

When choosing your cabinet be sure 
that it is large enough to accommodate the 
board and the off-board components com- 
fortably. Also, using a vented cabinet is a 
good idea. 

At some point, you will need to drill the 
various holes and a rectangular opening in 
the cabinet for the potentiometers, display 
bezel. PC-board mounting bolts, trans- 
former, etc. Plan ahead and carefully 
measure everything so that it will all fit 
well. Although most cabinets have a thin 
coat of paint when purchased, the drilling 
process usually puts some nicks and 
scratches in it. Most find that re-painting 
at least the front panel and then applying 
press-on lettering gives the instrument a 
professional appearance. 

The PC board is supported about VA 
inches above the bottom of the cabinet 
with fourVja x 1^-inch bolts. Each bolt 
has three "Ai x W-inch hex nuts attached: 
one holds the bolt to the cabinet and the 
other two sandwich the PC board at the 
proper height. 

When all the PC -board components 
have been soldered in place, it's a good 
idea lo thoroughly check the parts place- 
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FIG. 4 — THE COMPLETED BOARD is shown here mounted inside the case. Note the orientation of IC1 2. 



merit, and the solder connections to be 
sure ail is correct. When that has been 
done, ifs time to "fire up" the device to 
test and calibrate if. Although that can be 
done with the PC board and transformer 
mounted in the cabinet, it is usually best 
to at least do the initial testing and calibra- 
tion with the "'electronics' 7 out on the 
bench. 

Testing and calibration 

All you will need in the way of calibra- 
tidn equipment is an oscilloscope to 
check the squarewave and sinewave out- 
puts. The frequency-limit adjustments, of 
course, can be made using the built-in 
frequency counter. 

Before applying power, set all the trim- 
mer and front-panel potentiometers to 
their approximate mechanical midrange. 
Connect the oscilloscope to the sinewave 
output and apply power. The oscilloscope 
should display a sinewave. although it 
may be distorted, and the frequency coun- 
ter should display the frequency of the 
waveform. Confirm that the frequency 
changes as the coarse frequency and 
fine frequency controls arc rotated. Set 
the frequency at approximately l kHz and 
adjust the distortion trimmer potenti- 
ometer (R46) for a sinewave that looks 
normal on the oscilloscope. If you're a 
purist you'll need a distortion meter or 
spectrum analyzer for that adjustment, 
but for most of us, the eyeball method 
works well enough. Next, check the 
squarewave using the oscilloscope. It 
should look the way the name implies and 
have a peak-to-peak value of around five 
volts. 

The next step is to adjust the l.e limit 



and h.r limit potentiometers. Rotate the 
coarse frequency and fine frequency 
controls to their lowest-frequency posi- 
tions (fully counter-clockwise) and adjust 
the l.f. limit potentiometer (R45) for a 
frequency of 10 Hz. Then, rotate the 
coarse frequency control to its highest- 
frequency position (fully clockwise) and 
adjust the h.f. limit potentiometer for a 
frequency of 50 kHz, Check the fine fre- 
quency control by rotating it to its ex- 
tremes while observing the frequency 
change. It should have a total range of 
around 500-700 Hz, regardless of where 
the coarse frequency control is set. 
That completes the testing and calibration 
procedure . 

If you experience some problems, here 
are some troubleshooting hints that may 
be helpful: 

As experience has shown, most prob- 
lems in home-built instruments are 
caused by poor solder connections, solder 
bridges between two adjacent foils, or 
components installed backwards. It 
would be wise then to first check for those 
troublemakers. 

If you still can't track down the prob- 
lem, the use of a multimeter is required. 
With it, check the three major DC power- 
supply points at various points on the PC 
board with respect to the ground foil. The 
output side of the 1 2- volt regulator (ICIl) 
should of course measure + 12 volts ± .5 
volt, and the output of the 5-volt regulator 
(ICI2) should of course measure 5 
volts ± .25 volts. The negative voltage bus 
( the negative side of C 1 1 ) should measure 
around - 17 volts. 

It should be noted that the voltage reg- 
ulators normally operate quite hot to the 



resistors y* watt, 5% unless other- 
wise specified 

R1, R3, R17.R31.R37-R43— 100 ohms 

R2, R9. R18. R20, R24-R2 8— 10,000 
ohms 

R4, R15— 1 megohm 

R5. R7— 2700 ohms 

R6, R13^4.7 megohms 

R8, R21— 33,000 ohms 

R1 0—8200 ohms 

R11, R12— 330 ohms 

R14— 1200 ohms 

R16— 470,000 ohms 

R19— 560 ohms 

R22, R23, R30, R32— 100,000 ohms 

R29-^t70 ohms 

R33-R36 — 820 ohms 

R44-R46— 10,000 ohms, trimmer poten- 
tiometer, upright mount, thumbwheel 

R47 — 10.000 ohms, potentiometer, panel 
mount, audio taper 

R48, R49— 10,000 ohms, potentiometer, 
panel mount, linear taper 

R50— 2200 ohms 

Capacitors 

C1— ,01 jaF. 100 volts, mylar or polyester 

C2, C4, C9— 10 ijlF, 25 volts, electrolytic 

C3, C8 — .1 (j.F, 50 volts, ceramic disc 

C5, C6— 220 pF, 50 volts, ceramic disc 

C7— .01 fiF, 50 volts, ceramic disc 

C10, C1 1—1000 (iF, 25 volts, electrolytic 

Semiconductors 

(C1— LM307 op-amp 

IC2— XR2206 (unction generator (Exar) 

IC3— LF351 op-amp 

IC4, IC5. IC8— 4518 dual decade counter 

IC6— 4013 D flip-flop 

IC7— 7492 divide-by-six counter 

IC9— 74C926 4-digit counter/driver 

IC10 — 4584 hex Schmitt trigger 

IC1 1—7812 voltage regulator 

IC12— 7805 voltage regulator 

DSP1— NSB-5881 4-digit LED display 

Q1— MPF-102 FET 

Q2-Q9— 2N3904 NPN or equivalent 

D1, D2— 1N4002 

03-D5— 1N914 

T1 — 117-volt primary. 12- or 12. 6- volt sec- 
ondary, .5 to 1 amp 

S1— SPST, miniature toggle. 

J1-J3 — binding posts 

Miscellaneous: PC board, cabinet, dis- 
play bezel with red filter, knobs, line 
cord, %2 nuts and bolts, etc. 

An etched and drilled printed-circuit 

board is available from: E 2 VSI, PO Box 

72100, Roselle, IL 60172 for $21.00 

(check or money order) postpaid. 

Shipping by UPS or best way 3-5 days 

after receipt of order. 

touch and the same holds true for the main 
four-digit counter fC. So, if the voltages 
are normal, don't let that be a source of 
concern. 

If a problem exists in the frequency- 
counter section, some key points to check 
would be the 60-Hz, 10-Hz, and l-Hz 
points on the time-base system and also 
the squarewave signal that constitutes the 
frequency to be counted. That latter point 
can be found at the input of the main four- 
digit counter 1C9, at pin 12. R-E 
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Telephone Add-On 

NO MORE 

WRONG 




Receive only the calls you 
want to receive with this 
inexpensive and easy-to- 
build telephone accessory 



GARY McCLELLAN 



IT S 3 O CLOCK IN THE MORNING AND YOU 

are jarred out of a sound sleep by the 
telephone ringing. You get up to answer 
if, but by the time you pick up the phone 
the caller has hung up. Naturally, you 
can't go back to sleep and so you start the 
day in a bad mood. 

Or perhaps you are enjoying a nice din- 
ner with friends. The phone rings and you 
answer it. A salesperson who can't pro- 
nounce your name wants to sell you alu- 
minum siding for your new house. 

Do those annoying little scenarios 
sound familiar? All of us at one time or 
another have received unwanted tele- 
phone calls, often at inconvenient times, 
But there is an electronic solution to that 
problem and once you build it you won't 
have to tolerate unwanted calls. 

The project we'll be describing has a 
variety of special features. First, it works 
with either pushbutton or rotary-dial -type 
phones. Installation is easy, too — -it sim- 
ply plugs into an AC outlet and a modular 
phone jack. All phones connected to that 
line are protected from unwanted calls. 
And finally, the project operates unat- 
tended. The only controls are the power 
and reset switches. The power switch is 
included for those times when you want to 
receive all calls. The reset switch is in- 
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eluded to silence an internal ringer, which 
would otherwise sound for 10 seconds. 

The project is easy to build and inex- 
pensive, too. The parts cost about S60. 
although careful shopping can reduce that 
figure greatly. The construction is sim- 
plified in that all parts are contained on 
two small PC boards. A third PC board 
serves as a front panel , providing a profes- 
sional appearance for the project. In all, 
12 IC's are used, plus a small handful of 
discrete parts. 

Aligning the project is simple, and re- 
quires just three easy-to-make adjust- 
ments. The only thing you need to make 
those adjustments is a friend with a push- 
button phone, A frequency counter would 
also be useful, but is not necessary. 

And finally, a few words about the 
FCC. Special attention was paid to Part 15 
requirements during the design of the 
project. Optoisolators were used to pre- 
vent noise or interference from being cou- 
pled to the phone line, and the use analog 
circuitry minimizes the chances of inter- 
ference being generated. In the places 
where digital circuitry is used, the max- 
imum frequency is limited to under 1500 
Hz. All that helps assure the user of inter- 
ference-free operation. 

One last point. Due to the fact that the 



project must be connected directly to the 
phone line, we recommend that con- 
struction should be undertaken only by 
experienced individuals. In other words, 
do not make this your first construction 
project. Also, do not make parts substitu- 
tions unless you are certain of what you 
are doing. 

Theory of operation 

Basically, the circuit works on the prin- 
cipal that if the phone doesn't ring you 
don't answer it. In other words, when an 
undesirable caller dials your number, the 
phone doesn't ring. But if a friend, rela- 
tive, or someone else whoyou'don't mind 
hearing from calls, the device sounds a 
beeping tone, telling you to answer the 
phone. 

So how does the circuit know the dif- 
ference between friend or other? It is 
really quite simple. As soon as a tele- 
phone connection is made, the circuit 
captures the line preventing your phone 
from ringing. It then waits 10 seconds for 
the party at the other end to dial (or press) 
an extra "code" number. If the device 
receives the code number it beeps for 10 
seconds alerting you to pick up your 
phone. Otherwise, if no code number, or 
if the wrong code number is received, the 
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device disconnects the phone line, termi- 
nating the call. If you give the code num- 
ber only to those who you want to be able 
to reach you at any time, then they will be 
the only one's you will hear from when 
the device is active. 

Figure 1 shows a block diagram of the 
project. Note that two PC boards are used 
in the device; a main board and a decoder 
board. We will discuss both boards briefly 
and then go into detail on the main board . 
The decoder board will be discussed in 
the next part of this article. 

The main board is the workhorse of the 
project. It contains the circuitry that de- 
tects the ring signal and listens to the line. 
Plus, there is the beeper circuitry, power- 
on-reset circuitry, and a power supply. 

In operation, the ringing signal is de- 
tected by ICl. The output from the op- 
toisolator drives a ring-detector circuit, 
IC2. When three things happen, the ring 
detector produces an output. First, the 
ring-signal amplitude must exceed 0.5 
volt. Second, the ring frequency must be 
within 15 and 50 Hz. And third, the signal 
must last for at least 0.5 second. The pur- 
pose of those conditions is to prevent the 
project from being falsely triggered by 
telephone line checking equipment, line 
noise, or outgoing calls being made. If 




FIG. 1 — BLOCK DIAGRAM of the project. Note that the circuitry is contained on two boards. The main 
board is the topic of this article; the decoder board will be discussed In full In the next Installment. 



those conditions aren't met, the ring de- 
tector 1C resets itself and no output is 
generated. 

The ring detector's output triggers a 10- 
second one-shot, IC3-a. That device 
closes relay RY1 for 10 seconds. When the 



relay closes, optoisolator IC5 is con- 
nected across the phone line. That com- 
pletes a DC path, which in effect 
"answers the phone." The output from 
IC5 contains any audio ordial pulse infor- 
mation and is sent to the decoder board. 
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FIG. 2 — SCHEMATIC DIAGRAM of the main board. The use of opto Isolators prevent any chance of 
noise or Interference being coupled to the phone line. 
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After IC3-a times out. the relay opens and 
the project is ready for another caller. 

If the decoder board detects a valid 
code, one-shot IC3-b is triggered. That 
simply enables a 2-Hz oscillator, IC4-a 
and IC4-b, which causes a piezoelectric 
beeper, PBl, to sound. The result is a 
steady beeping tone that lasts for 10 sec- 
onds. 

The remainder of the circuitry consists 
of a power-on reset circuit and a power 
supply. The purpose of the power-on reset 
circuit is to reset both one-shots (lC3-a 
and IC3-b). Otherwise, upon power-on, 
the project would answer the phone and 
beep for 10 seconds. Schmitt trigger 
IC4-c handles that function. A pushbut- 
ton reset switch, Si, is included to si- 
lence the beeper if it is still sounding 
when you pick up the phone. The power 
supply provides 10 volts from IC6 for all 
circuitry. A 5-volt output (IC7) is also 
provided exclusively for the tone decoders 
on the decoder board. Both of those IC's 
are standard three-terminal voltage reg- 
ulators. 

The decoder board simply detects the 
incoming code signal. Two decoder cir- 
cuits are used to detect the tones from 
pushbutton phones or dial pulses from 
rotary dial phones. A one- second delay 
circuit is connected to the decoder outputs 
to prevent speech or people playing with 
the phone from false triggering the proj- 
ect. 

Let's turn next to Figure 2, the schema- 
tic diagram, for a more detailed discus- 
sion of the main board circuitry. 

The incoming phone line is AC coupled 
to optoisolator IC1. As a result, IC1 is 
triggered only on the high-voltage ringing 
pulses, which are typically 90 volts AC at 
20 Hz'. The output from 1C1 is attenuated, 
filtered by C4, and drives IC2, the ring- 
detector circuit. 

The ring detector replaces a handful of 
IC's and contains three basic sections. 
The first section is a signal processor that 
amplifies and shapes the incoming sig- 
nals. Also provided is a Schmitt trigger 
circuit that prevents dial-phone contact 
bounce from false triggering the circuit. 
Resistors R4 and R6 set the input hys- 
teresis to 0,45 volt. The second section 
determines the period of the incoming 
signals and detects signals in the 15- to 50- 
Hz range. Resistors R8 and R9 center the 
frequency range. And finally, the third 
section is a one-second timer. Capacitor 
C6 and R5 set the time period. The output 
of the ring detector is at pin 5 and it is fed 
to one-shot IC3-a. 

One-shot IC3-a determines how long a 
caller has to dial in the code number. 
Capacitor C 7 and resistor R10 set the time 
period. With the values shown, that time 
interval will be 10-seconds. The output 
from IC3-a drives transistor Ql, which 
controls relay RY1. 

When RY1 closes, it connects a bridge 



rectifier made up of D3-D6 across the 
phone line. That circuitry completes a DC 
path that "answers the phone." Resistors 
R17 and R18 reduce the line current to 
values acceptable to optoisolator 1C5. 
Thus, that circuitry draws 20 mA from the 
line, simulating a phone that has been 
answered. 

Optoisolator IC5 has been designed by 
Motorola especially for this type of ap- 
plication and it contains a built-in ampli- 
fier. The output from IC5 is AC coupled to 
SOI. which is the interconnection to the 
decoder board. 

Moving on. the beeper is activated by a 
positive-going pulse from pin 5 of PL1 . 
That pulse triggers another 10- second 
one-shot, lC3-b. Capacitor CIO and resis- 
tor R 1 5 set the one-shot 's time period . The 
output from IC3-b controls a 2-Hz oscilla- 
tor, IC4-b. The output from IC4-b is inver- 
ted by IC4-a and drives transistor Q2. 
That transistor simply switches power to a 
piezoelectric buzzer, PBl. Potentiometer 
R12 serves as a volume control. 

The power-on reset circuitry consists of 
IC4-C. When the power is turned on, ca- 
pacitor C 12 charges through resistor R 19. 
That action resets the one-shots. After 
about a second, C12 is charged and reset 
is removed. Note that a reset may be man- 
ually performed using switch SI. Diode 
D7 is included to prevent C12 from dis- 
charging through the IC when the power 
is removed. Also note that a reset is sup- 
plied to SOI. However, with the decoder 



board used in this project that reset signal 
is unused. 

The remaining circuitry on the main 
board is the power supply. AC voltage 
from a plug- in transformer passes through 
a fuse, Fl, and is rectified by D8-D11. 
The DC output from that circuit is filtered 
by CIS and regulated by two three-termi- 
nal regulators. IC6 and IC7. The 10- volt 
output of IC6 powers all analog and digi- 
tal circuitry except for the tone decoders; 
the 5-volt output of IC7 takes care of 
them. 

That completes our discussion of the 
theory. Now, let's move on and assemble 
the main board. 

Assembly 

The first step is, of course, to obtain the 
parts; here are a few suggestions regard- 
ing that. The parts used are common and 
may be obtained from many of the adver- 
tisers in this magazine. Regarding the ca- 
pacitors — we specify both the value and 
the type of each unit. One problem area 
might be the tantalum types. If desired, 
low leakage electrolytics may be sub- 
stituted to save money. However, do not 
use standard electrolytics — the high leak- 
age and wide capacitance tolerance of 
those will cause problems. 

About the fuse clips for Fl: Industry 
standard PC type fuse clips are specified. 
Most larger electronic stores carry them 
or substitutes. If you can't get them, sim- 
ply use a pigtail fuse for Fl. 
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FIG. 3— PRINTED-CIRCUIT BOARDS should be used for this project. The loll pattern for the main PC- 
board Is shown here full size. 
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PARTS LIST— MAIN BOARD 

All resistors Vi-watt, 5% unless other- 
wise noted 
R1, R3— 1000 ohms 
R2, R7, R11, R13— 10,000 ohms 
R4— ^1700 ohms 
R5— - 270,000 ohms 
R6. R16— 100,000 Ohms 
R&— 33,000 ohms 
R9— 22,000 ohms 
R10, R14, R15. R19— 10 megohms 
R12— 10,000 ohms, potentiometer, linear 
taper, PC-board mount (Radio Shack 
271-218} 
R17— 330 ohms 
R18— 470 ohms 
R20— 2200 ohms 
Capacitors 

C1-0.22 (iF, 250 volts, metal film 
C2, C13, C14— 0,01 nF. 50 volts, ceramic 

disc 
C3 — 47 u,F, 16 volts, radial leads, elec- 
trolytic 
C4, C6, C7, C10— 1 M.F. 16 volts, radial 

leads, tantalum 
C5, C9, C11 T C12— 0.1 nF, 50 volts, poly- 
ester 
C8. C16, C17— 0.1 jiF, 16 volts, ceramic 

disc 
C15 — 470 iaF, 25 volts, radial leads, elec- 
trolytic 
Semiconductors 

)C1— TIL-119 optoisolator (Texas Instru- 
ments) 
IC2 — M290 ring-detector subsystem 

(Mendakota — see below) 
IC3— CD4533 CMOS one-shot (RCA) 
IC4— CD4093BE CMOS Schmitt trigger 

namd gates 
IC5— MOC-5010 optoisolator (Motorola) 
IC6. IC7— 78L05ACP 5-volt, 100-mA reg- 
ulator (Motorola) 
01, 02— 2N2222 NPN transistor 
D1-D6, D8-D11— 1N4002 diodes 
D7—1N41 48 diode 
F1— 0,25 amp, 3AG fuse 
PL1— 6 pin mate PC-header (GC Elec- 
tronics 41-046 or similar) 
RY1— DPDT relay, 12-volt DC coil (Radio 

Shack 273-213 or equivalent) 
PB1— Piezoelectric buzzer (Radio Shack 

273-060 or equivalent) 
S1 — SPST momentary pushbutton switch 
(Radio Shack 275-618 or equivalent) 
Miscellaneous: PC board, solder, wire, 
2 PC-mount fuse clips (Littlefuse 
122087), IC sockets, etc. 
The following is available from Men- 
dakota Products, Ltd., PO Box 20HC, 
1920 W. Commonwealth Ave., Fuller- 
ton, CA 92633: A set of three PC boards 
and the M290 ring detector IC (order 
part No. NWR). The cost is S26.00 
postpaid in the U.S. and Canada. The 
M290 is available for S12. California 
residents please add 6% sales tax. Sor- 
ry, no C.O.D's or credit-card orders. 



About the header, PL1; Many better 
stocked electronics stores sell GC Elec- 
tronics products, so try your local stores. 
Otherwise contact GC Electronics (400 
South Wyman St., Rockford, IL 61101) 
directly for your local dealer. If all else 
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FIG. 4 — PARTS-PLACEMENT DIAGRAM for the main board. Note that two insulated Jumpers are 
Installed on the foil side of the board. 



fails, any miniature 6-pin connector may 
be substituted. 

About the IC's: Note that the M290 
ring-detector circuit is custom made for 
this project and is available only from the 
supplier given in the Parts List. The other 
IC's are standard types, and are available 
from many sources. Note that while we 
used78L05A voltage regulators, standard 
7SL05 units may be used without prob- 
lem. We used the 78L05A's simply be- 
cause they were available. 

And finally, you must make or buy the 
circuit boards. Due to the high gain of 
some parts in this project, plus the pos- 
sibility of noise problems, PC-board con- 
struction is a must. That way you don't 
have to worry about ground loops and 
wiring errors. 

The foil pattern for the main board is 
shown in Fig. 3. The parts placement dia- 
gram for that board is shown in Fig. 4. 
Begin assembly by installing the IC sock- 
ets and PL1. Be sure to position them with 
the pin 1 notch as shown before soldering. 
Install a 14- pin socket at IC2, a 16-pin 



socket at IC3, and another 1 4- pin socket 
at IC4. Next, install the header at PL1. 
Note that it is installed so that the plastic 
tab is adjacent to resistor R16. 

Install the fuse clips and fuse next. 
Place a fuse clip into the holes at Fl . Push 
down firmly and solder. Likewise, install 
the other fuse clip in the same way. Snap a 
0.25 amp, 3 AG fuse in place when the 
clips are cool. Then install IC1 and IC5. 
Note that sockets are not used on the op- 
toisolators. Install a TIL-119 at IC1, posi- 
tioning it as shown. Likewise., install a 
MOC-5010 at IC5, positioning it as 
shown. 

After that, install relay RY1. Note that 
the relay can be inserted into the board 
only one way. Install the relay and push 
against the board firmly and then solder. 

We're almost done with the main board 
now. but unfortunately, we've run out of 
room for this month. When we continue 
this article, the first thing we'll attend to is 
finishing up that main board. Then we'll 
turn our attention to the smaller decoder 
board. R-E 
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This month we look at how digital panel-meters can be used to measure temperature and 
frequency. 



RAY MARSTON 



Part 2 



IN LAST MONTH S AR- 

ticle we explained the 
basic characteristics and use of 3i^-digit 
LCD digital panel meter modules, with 
particular emphasis on the Dale I -Intersil 
(II Cabot Boulevard, Mansfield MA 
02048) DM-3100UI. We showed how 
these units can be used to measure volt- 
age, current, and resistance. In this 
month's conclusion we'll see how those 
units can be used to measure other param- 
eters such as temperature and frequency. 
Let's start off by looking at temperature- 
measuring techniques. 

Digital thermometers 

A digital panel-meter module can be 
made to act as a wide-range ( - 50"C to 
+ 150°C) digital thermometer by feeding 
the output of a linear-voltage-generating 
temperature sensor to its inputs. One suit- 
able type of sensor is the ordinary bipolar 
silicon transistor; dedicated temperature 
sensor IC's are also available. In either 
case, the resulting digital thermometer is 
sensitive to changes of as little as Q.PC. 
Its linear accuracy varies from 0.5°C to 
l.5°C. depending on the sensor and cir- 
cuitry used. 

Because of the low mass of a transistor 
sensor, the device has a thermal response 
time some 10 to 100 times faster than that 
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FIG. 12— WHEN AN ORDINARY TRANSISTOR Is 
connected as shown and driven from a constant 
current source, the value of V OU t will vary in 
direct proportion with the temperature. 

of a normal mercury thermometer. When 
used to measure a sharp change in the 
temperature of free air, a transistor-sensor 
circuit typically settles to within 0. 1°C of 
the new temperature within one minute: a 
mercury thermometer takes some 20 min- 
utes to attain the same accuracy. 

When an ordinary NPN silicon transis- 
tor is connected as shown in Fig, 12 and is 
driven from a constant-current source, it 
generates an outpul voltage that varies in 
direct proportion to the temperature of the 
transistor. That voltage has a negative 
temperature coefficient of about - 2-mV- 



per-°C, and typically varies from about 
600 mV at 0°C to 400 mV at 100°C. as 
shown in (he idealized graph of Fig. 13-a. 
In practice, the "straight line" graph 
shown in Fig, 13-a is linear within 1 mV or 
so over the 0°C-to-100°C range, but the 
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FIG. 13— HOW VOLTAGE VARIES with tempera- 
ture is shown in a. The relationship between the 
output voltage and the drive current at 25'C is 
shown in b. 
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precise voltage generated at any given 
temperature depends on the individual 
transistor and its operating current. If op- 
erating currents are kept below 100 u,A, 
errors due to self-heating are negligible. 
Figure 13-b shows how output voltage var- 
ies with drive current at 25°C. That graph 
was obtained by measuring that relation- 
ship in a small sample of transistors, 

Figure 14 shows how to connect the 
sensor circuit of Fig. 12 to a digital panel- 
meter so that the meter gives a direct read- 
out of temperature in°C. The output of the 
sensor is fed directly to the units analog 
low input, pin A2, and a 600-mV offset 
voltage (equal to the sensor voltage at 
0°C) is fed to the analog high input, pin 
B5. The module actually responds to the 
differential value of the inputs (that is. the 
voltage at pin B5 minus the voltage at pin 
A2), so that it sees an input of 600 mV - 
600 mV =0 mV, and gives a reading of 
00.0. At )00°C the module sees an input 
of 600 raV - 400 mV = 200 mV. and 
since a reference voltage of 200 mV 
(equal to the difference voltage between 
0°C and 100°C) is fed to the rei-hrence 
input, pin B I , the meter gives a reading of 
100. 0. 

Figures 15 and 16 show two practical 
digital thermometers. The circuit shown 
in Fig. 15 is virtually the "standard" one 
found in many magazine articles and ap- 
plication sheets, and has a typical linear 
accuracy of 1.5°C over the D C to 100°C 
temperature range. 

The circuit as shown requires a stable 
supply of approximately 2.8 volts to oper- 
ate properly. A regulated 6.9 volts is avail- 
able from the panel meter's internal 
LM329 via pin B2. That voltage can be 
divided by resistors R6 and R7 to provide 
an appropriate supply. When that is done, 
Rl drives the sensor with a current of 
about 22 p.A at tVC. rising to about 24 fiA 
at 100°C. That current variation, com- 
bined with the basic linear error of the 
transistor, causes the 1 ,5°C linear error of 
the circuit. The cal-0° voltage feeding 
A 2 can be varied from zero to 875 mV 
using R4, and the cal-100°C voltage 
feeding Bl can be varied from zero to 255 
mV via R5, Those two controls are used 
to calibrate the meter; we will describe 
how shortly. 

Figure 16 shows a precision version of 
the digital thermometer; it has a linear 
accuracy of about 0.5°C. In that circuit 
the transistor sensor is energized at about 
20 p. A via constant-current generator Ql. 
which is temperature compensated by 
Q2. That section of the circuit works as 
follows. 

Voltage divider R3-R4 generates a volt- 
age V T (about 1 volt) across R3. That 
voltage is "followed" by NPN transistor 
Q2, causing V T + V^-, (the base-emitter 
voltage of Q2) to appear on the base of Ql ; 
let's call that voltage V B . The voltage V E 
appearing on the emitter of PNP transistor 




FIG. 14— A BASIC DIGITAL THERMOMETER circuit using the Idealized sensor shown in Fig. 12. 
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FIG. 15— A PRACTICAL thermometer circuit. The linear accuracy of this design is about 1.5°C. 





FIG. 16 — A PRECISION digital thermometer using a transistor sensor. The linear accuracy of this 
circuit is 0.5" C. 
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Ql is equal to V B - V B g[ (the base- 
emitter voltage of Ql), and it is that volt- 
age and the value ofRl that determine the 
magnitude of the constant -current output 
of Ql. Note, however, that V E is in fact 
equal to V T + V BF , — V Bn . and that, 
since Q I and Q2 operate at virtually iden- 
tical temperatures and at similar current 
levels, the V BK] and V BE2 values cancel 
out at all temperatures and V F thus equals 
V T . Thus, the output current of Ql is 
independent Of the ambient temperature. 
Another point to note about the preci- 
sion circuit shown in Fig. 16 is that the 
output of the cai.-0°C control. RIO. is 
adjustable over the range of 460 to 710 
mV, and that the c:al-I00°C control . R 1 1 . 
is adjustable over the range of 140 to 260 
mV. Those controls allow very precise 
adjustment of each calibration point. 

Calibration procedure 

The procedure for calibrating the cir- 
cuits shown in Figs. 15 and 16 is as fol- 
lows. First, solder the base and collector 
leads of the sensor transistor together, sol- 
der the sensor to a pair of flexible leads, 
and connect the leads to the meter circuit. 
Coat all visible transistor leads and solder 
joints with insulating varnish: GC Elec- 
tronics" (200 Wyman St., Rockford, 1L 
61101) Red GLPT is excellent for that. 
Next, set R10 and Rll at mid value, mix a 
quantity of crushed ice and cold water in a 
tumbler (to act as a "0°C" standard), and 
immerse the sensor in the tumbler. Now 
adjust R10 to give a reading of 00,0 on the 
meter. Next, remove the sensor from the 
tumbler and immerse it in gently boiling 
water (to act as a " 100X" standard) and 
adjust Rll to give a meter reading of 
100.0. When that's done the basic calibra- 
tion is complete. 

Frequency Measurement 

A digital panel-meter module can be 
made to read frequency by connecting the 
unknown frequency to the module's input 
via a frequency-to-voltage converter. A 
suitable converter can easily be made by 
using a 7555 monostable multivibrator; 
Fig. 17 shows the principles behind such a 
converter. The input signal is first fed to an 
input conditioner and trigger-pulse gener- 
ator, which triggers a fixed-period 7555 
monostable multivibrator on the arrival of 
each new input cycle. The output pulses 
of the 7555 are converted to mean DC 
values by integrator R2-C2, scaled by R3- 
R4, and then fed to the input of the digital 
panel-meter. 

The mean DC value of the 7555 output 
pulses equals V p (the peak amplitude of 
the pulses} multiplied by W/R where W 
and P are the widths and periods of the 
pulses respectively. The values of V P and 
W are. however, fixed. Only the pulse 
period is variable, and thai period is inver- 
sely proportional to the input frequency,/, 
so the mean output voltage is equal to V p 
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FIG. 17 — THE BASIC METHOD of using a digital panel meter to measure frequency Is shown here. 




FIG. 18 — EXPANDING THE basic frequency meter shown in Fig. 17 into a multlrange circuit. 



x W X /and is thus directly proportional 
to /. Therefore, when a digital panel- 
meter module is suitably scaled via resis- 
tors R3-R4 it gives a direct reading of the 
input frequency. 

In practice, the lowest convenient full- 
scale frequency range of a digitaJ-panel- 
metcr-based 3'/:-digit frequency meter is 
1 .999 kHz. The 7555 pulse has a period of 
500 u,s at full scale. For maximum ac- 
curacy, the pulse width must be as large as 
possible but must not be greater than ; /i P. 
A pulse width value of about 300 u.s is 
thus called for, and that can be obtained 
from the 7555 by making R I equal to 27 
kilohms and CI equal to .01 p.F. 

figure 18 shows how the basic circuit 
shown in Fig. 17 can be modified to act as 
a multi-range frequency meter. In that 
case the input signal is fed to an input 
conditioner and Schmitt trigger, and the 
Schmitt output is used to ripple-clock four 
decade dividers. The 7555 300-p.s mono- 
stable multivibrator is provided with a 
trigger generator that can be fed from the 
output of the Schmitt or from any of the 
dividers. Thus, when the 7555 is trig- 
gered directly from the Schmitt. the meter 
reads 1.999 kHz full scale, and when fed 
from the output of the last divider stage. 
the meter reads 19.99 MHz full scale. 

Practical frequency meters 

Figure 19 shows a practical digital-pan- 
el-meter-based digital frequency meter 
circuit that reads up to 19.99 MHz full- 



scale in five decade ranges. When cali- 
brated, the meter has a reading accuracy 
of ± 1 digit. The circuit accepts input sig- 
nals in the range 200 mV to 5-volts RMS, 
and operates as follows. 

Input signals are fed, via Cl-Rl. di- 
rectly to the input of ICl-a, Wof a very fast 
74HC132 CMOS Schmitt trigger, which 
is biased at half the 4.5-volt supply via 
R2-R3. The Schmitt output is used to rip- 
ple-clock four decade-divider stages. 
Ordinary CMOS dividers typically oper- 
ate at maximum speeds of only 800 kHz 
or so when powered from 4.5-volt sup- 
plies, so, to give the required fast operat- 
ing speeds, the very latest "HC" types of 
silicon-gate CMOS counters are used for 
the first two counters (1C2 and IC3). 

The output of IC 1 -a and the four divider 
stages are fed to range-selector switch, 
SI -a. and from there to a 4-u.s trigger- 
pulse generator, made up of C4. R4, 1C1- 
b. and lCl-c. which triggers the 7555 
monostable multivibrator via Ql. The 
output of the 7555 is fed to the analog 
high input of the unit, pin B5, via RH-R9. 
and a calibration "reference" voltage is 
fed to reference high input, pin B 1 , via 
R12. The circuit is calibrated by feeding 
in a signal of known frequency, switching 
to the appropriate range, and trimming 
R12 for the appropriate reading. 

Once R12 has been initially calibrated, 
that calibration is influenced only by vari- 
ations in the width of the pulses output by 
the 7555. Since such variations can be 
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FIG, 20— THIS 1-MHz crystal calibrator can be 
easily added to the circuit shown in Fig, 17. 
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TABLE 1— SUPPLIERS 

In addition to the manufacturer men- 
tioned in the article, digital panel meters 
are available from a wide variety of 
sources. Some of those sources are listed 
below. 

Ametek 

2 Station Square 

Paoli. PA 19301 

Analog Devices 

PO Box 280 

Norwood, MA 02062 

Analogic Corporation 

Audubon Rd. 

Wakefield, MA 01880 

API Instruments 

1601 TrapeloRd. 

Waltham, MA 02254 

Ballantine Labs 

90 Fanny Rd. 

Boonton, NJ 07005 

Data Precision Corporation 

Electronics Ave. 

Danvers, MA 01923 

Fluke Manufacturing Company 

Box C909G 

Everett. WA 98206 

No n- Li near Systems 

533 Stevens Ave. 

Soiana Beach, CA 92075 

Sigma Instruments 

170 Pearl St. 

Braintree, MA 02184 

Simpson Electric Company 

853 Dundee Ave. 

Elgin, IL'60120 

Weston Instruments 

614 Frelinghuysen Ave, 

Newark, NJ 07114 




FIG. 21— TWO SIMPLE PREAMPLIFIERS that 
can be used with the digital frequency- meter are 
shown here. 



caused if the values of R7 and C5 change 
due to changes in temperature, care 
should be taken so that the units chosen 
are thermally stable. 

The circuit shown in Fig. 19 can be 
modified in a variety of ways to satisfy 
individual requirements. Figure 20 shows 
a 1-MHz crystal calibrator designed 
around one section of a 4007UB CMOS 
IC, That circuit can easily be added to the 
frequency meter and consumes a mere 
300 U.A when active. Figure 21 shows two 
simple pre-amplifiers that can be used to 
improve the basic sensitivity of the meter. 
The circuit shown in Fig 21-a, which uses 
one section of a 4007UB, has an input 
impedance of about 1 megohm and im- 
proves the sensitivity of the frequency 
meter by about 20 dB (to 20-mV RMS) at 
audio frequencies, but is useful to only a 
few hundred kHz. The simple -design 
shown in Fig. 21-b also gives a gain of 
about 20 dB at low frequencies, but has a 
low input impedance (about 2.2 kilohms} 
and is useful to several MHz. 

We've only touched upon a few possi- 
ble applications for a digital panel-meter. 
There are, of course, many more as those 
devices can be used to indicate the value 
of any parameter that can be converted 
into a predictable (linear or log) voltage, 
current, or resistance. Linear transducers 
are available for measuring values of pH, 
light intensity, radiation, and many other 
factors. Cyclic parameters such as RPM 
and heart rate can be measured by adapt- 
ing the frequency-meter circuit. R-E 
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Hew to Design 
Power Supplies 



All about unregulated and regulated power 
supplies, IC regulators, and overvoltage- 
protection circuits. 



IN THIS, THE FINAL INSTALLMENT IN OUR 

series, we will turn our attention to power 
supplies for analog circuits. All circuits 
require some source of power to operate 
and the most convenient source of such 
power is an AC wall outlet. Unfortunately, 
many electronic circuits cannot make use 
of AC directly. Instead, some way to con- 
vert the AC to DC is required. 

Let's look once again at the junction 
diode. You will recall that in our previous 
discussions of that device we saw that it 
only conducts when its anode is positive 
with respect to its cathode. That property 
is important when we are dealing with 
AC. If the diode were connected in a se- 
ries circuit along with an AC supply and a 
load, its presence would mean that current 
could only flow through the load during 
the half of the AC cycle when the anode 
was positive with respect to the cathode. 
During the other half cycle the diode 
would not conduct and no current could 
flow. 

Such an arrangement is referred to as a 
ha If- wave rectifier because only half the 
waveform (i.e. alternate half-cycles) is al- 
lowed to pass freely. The other half of the 
waveform is cut off. 

The presence of those half-cycles of 
current causes pulsating DC to be gener- 
ated across the load. The amount of volt- 
age variation in that pulsating DC can be 
reduced by wiring a "filter" capacitor 
across the load. The amount of ripple in 
the output is then determined by the val- 
ues of the capacitor and the load. 

Full-wave rectifiers 

When dealing with electronic circuits 
such as amplifiers, the power source 
should be as stable (i.e. free of ripple) as 
possible. The ideal power source then is a 
battery, as all DC voltages that are derived 




FIG. 1— A SIMPLE full-wave rectifier using a cen- 
ter-taped transformer. 

from an AC supply have some ripple. 
Using a battery is not always possible or 
practical, but fortunately most circuits 
can tolerate the presence of ripple if it is 
sufficiently attenutated. 

One way to minimize ripple is to use a 
full- wave rectifier. Such a circuit is shown 
in Fig. I -a. Note that the circuit consists of 
a center tapped transformer, with the tap 
grounded, and two diodes. Let's see how 
this circuit works. We'll start by looking 
at what happens during the positive half- 
cycle. During that half-cycle the polarity 
of the applied voltage is such that the 
upper terminal of the transformer's sec- 
ondary is positive with respect to the cen- 
ter tap and the lower terminal. Also, 
during that half-cycle the polarity across 
D! is such that the anode of the diode is 
positive with respect to its cathode and the 
device conducts. Thus, current flows from 
the upper transformer terminal, through 
Dl and R L . and back to the center tap 
through the ground. Note that the voltage 
during this half-cycle varies in phase from 
0° to 180° and that the current varies from 
zero, to some peak value, and then back to 
zero. Because of that varying current, the 
voltage developed across R L varies identi- 
cally with the input waveform. Finally, 
during the positive half-cycle the cathode 
of D2 is more positive than its anode, so 
the diode does not conduct and no current 
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flows through it. 

The polarity of the voltage across the 
transformer is reversed during the nega- 
tive half-cycle. Now, the bottom terminal 
of the transformer is positive with respect 
to ground and with respect to the top ter- 
minal. Diode Dl ceases to conduct. be- 
cause its cathode is more positive than its 
anode. But as for D2, its anode is now 
positive with respect to its cathode and the 
device conducts. Thus, current flows from 
the lower terminal of the transformer, 
through D2 and R L . and back to ground 
and the center tap, and a positive half- 
cycle of voltage is developed across R L . 
Note that here, once again, the voltage 
across R L varies identically with the input 
waveform, but the polarity of the voltage 
across the resistor is reversed — it is posi- 
tive. 

That sequence repeats during the suc- 
ceeding positive and negative half-cycles. 
Note that current always flows through R L 
in the same direction so that only a posi- 
tive voltage with respect to ground is 
across the load. That is true regardless of 
the instantaneous polarities of the AC 
voltage applied to the circuit. 

The advantage of the full-wave rectifier 
over the half- wave rectifier lies in the fact 
that in the half-wave circuit no voltage is 
developed across the load during negative 
half-cycles. Because of that, the ripple in 
the output of the half-wave rectifier is 
higher. 

For ripple to be minimized in either 
type of circuit, some type of filtering must 
be used. To do so, a large capacitor is 
usually placed across R L . That capacitor 
is charged to the peak voltage, V P , dur- 
ing the first half-cycle. Between peaks, it 
discharges slowly through R L . But it does 
not have enough time to discharge sub- 
stantially before the next half-cycle ap- 
pears and recharges it. ^ 

Without the capacitor, the ripple volt- u 
age across R L varies from + V p to volts . i 
But with the capacitor present, it varies £ 
from +V P to whatever its voltage S 
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dropped to before the next half-cycle ap- 
peared to recharge it. From that, you 
should be able to see why the ripple is 
easier to filter in a full- wave rectifer. The 
reason is that the filter capacitor is re- 
charged once during each half-cycle in a 
full-wave circuit, while in the half-wave 
arrangement it is recharged only once dur- 
ing each full cycle . Because of this longer 
recharge cycle, the voltage across the ca- 
pacitor drops to a lower level. The ripple 
voltage, the voltage variation from + V P 
to that discharge voltage level, is therefore 
larger for the half- wave than the full- wave 
circuit. 

In both circuits, the amount of ripple at 
the output is related to the values of the 
filter capacitor and the load resistor. For a 
full-wave circuit, ripple will be Jkept with- 
in reasonable limits if the product of the 
values of the load resistor and the filter 
capacitor is about 0.1. To keep the ripple 
to the same levels in a half-wave circuit, 
that product must be about 0.15. In other 
words, since we must assume the load to 
be fixed, the value of the capacitor must 
be more than 50% higher than for the full- 
wave circuit. 

We want to mention one more thing 
about ripple before we move on. if the 
voltage across the filter capacitor varies 
during the cycle, the mean DC voltage 
output will be somewhat less than its pos- 
sible maximum. Thus, for maximum DC 
output, the ripple must be very low. 

Full-wave bridge 

The circuit shown in Fig. 2 shows an- 
other type of full-wave rectifier, the full- 
wave bridge. Notice that it does not nor- 
mally require the use of transformer, al- 
though one can be used if the input 
voltage needs to be stepped up or down. 

Let's see how that circuit works. Dur- 
ing positive half-cycles, current flows 
through Dl, R L , and D4. During the 
negative half-cycle current flows through 
D2, R L and D3, Note that the current 
always flows in the same direction regard- 
less of the polarity of the input voltage and 
that the end of R L marked + is always 
positive with respect to the end marked 
- . As before, a capacitor is usually wired 
across the load resistor to filter out the 
ripple. 

Voltage d on bier 
When a transformer is used in a rectifier 




circuit, the output, or DC voltage across 
the load, is determined by the peak volt- 
age across the secondary of the trans- 
former (or across one-half the secondary 
of a center-tapped transformer if a full- 
wave rectifier is being used). Should one 
of the previously described rectifiers be 
used without a transformer between it and 
the voltage source, the DC voltage at its 
output seems to be limited to the peak 
voltage of the AC source. But a voltage- 
doubler circuit can be used to increase the 
level of the rectified DC. Two circuits 
involving doublers are shown in Fig. 3, 

In the circuit shown in Fig. 3-a, CI is 
charged to the peak level of the supply 
voltage through Dl during the positive 
half-cycle. On the negative half-cycle, C2 
is charged through D2 to the same peak 
level. Since the series combination of the 
two capacitors is across the load, the volt- 
ages across them add; and that sum is 
applied to the load, R L . 

In the circuit shown in Fig. 3-b, during 
positive half-cycles, CI is charged to the 
peak supply voltage through Dl. During 
negative half-cycles D2 conducts, allow- 
ing C2 to be charged to the peak supply 
voltage. In addition, the previously 
charged CI discharges through D2 to C2. 
The supply voltage and the voltage across 
CI are then summed in C2; and that sum, 
which is nearly twice the supply voltage, 
is applied to the load, R L , when the wave- 
form goes positive and D2 is once again 
cut off. 
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FIG. 2— A FULL-WAVE BRIDGE RECTIFIER uses 
four diodes but eliminates the need for a trans- 
former. 



FIG. 3— TWO VOLTAGE DOUBLERS. These cir- 
cuits are used between the AC source and the 
rectifier circuit to nearly double the level of the 
DC output. 

Combinations of these circuits can be 
used to form triplers, quadruplers, and so 
on . A tripler is shown in Fig. 4-a. In it, the 
portion of the circuit involving Dl, D2, 
CI, and C2 is identical to the circuit 
shown in Fig. 3-b, while the D3-C3 por- 
tion behaves just as the D2-C2 circuit of 
Fig. 3-a. The sum of the voltages across 
C2 and C3 are applied across R L . 

As for the quadrupler circuit, shown in 
Fig. 4-b, two circuits similar to the one 
shown in Fig. 3-b, are used. After the two 
double voltages are developed across C2 
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FIG. 4— TWO OR MORE voltage doublers can be 
combined to form voltage triplers, such as the 
one shown in a, or a voltage quadrupler, such as 
the one shown in b. 



and C4 they are applied across R L . 

Specifying the diode and transformer 

When the rectifying diode is not con- 
ducting, twice the peak supply or trans- 
former secondary voltage may be across 
the device. This is true for all full-wave, 
half- wave and, voltage-multiplier circuits 
with the exception of the full-wave 
bridge. So when designing a power sup- 
ply circuit, be certain that the diodes have 
a sufficient voltage rating. 

The average current flowing through 
the diode is equal to the voltage across the 
load resistor divided by its resistance. The 
diode once again must be capable of ac- 
commodating that amount of current. 

Power dissipation capabilities of the di- 
ode are limited. Information as to just 
what these limits are is supplied by the 
manufacturer and can be found on data 
sheets. The power the diode must be able 
to dissipate is equal to the average current 
it passes in the forward direction multi- 
plied by 1 volt. At times, it may be neces- 
sary to mount the diode on a heat sink so 
that its operating temperature will not ex- 
ceed its specified limit. 

When a circuit involving a diode is first 
turned on, the filter capacitor being 
charged by the DC behaves as a short 
circuit. Because of that, a large initial 
current surges through the diode.. That 
surge current is equal to the supply-volt- 
age peaks divided by all resistance in the 
circuit other than the resistances wired 
across the shorting capacitor. If the surge 
current is more than the diodes being used 
can accommodate, the device will be 
damaged. The best way to avoid damage 
is to use diodes that can safely handle that 
initial current surge. Alternately, you can 
connect a small resistor in series with 
each diode to limit current surges to safe 
levels. 

As for the transformer, it, too, can over- 
heat if it conducts excessive quantities of 
current. To check if a transformer is oper- 
ating within reasonable temperature lim- 
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its, first measure the cold resistance of one 
winding while noting the ambient tem- 
perature in °C. Refer to that as R c , the 
cold resistance. Then apply power to the 
transformer while its output is loaded as it 
would be normally. Be sure that all en- 
vironmental factors (ambient tempera- 
ture, etc.) are what they would be under 
normal operating conditions and run the 
transformer for eight hours. After that 
time, remove the power from the circuit. 
Immediately after removing the power, 
check- the hot resistance, R H , of the wind- 
ing. Be sure that nothing is connected 
across this winding. The temperature rise 
of the transformer, in °C is: 



r^ 



AT = 254 



\ Rc ) 



Add the value you get for AT to R c . If the 
total exceeds 90°C you should start to be 
concerned. If it exceeds 105°C, then the 
transformer is overheating and a different 
transformer should be used in the circuit. 

Regulated power supplies 

Throughout the discussion, it was as- 
sumed that the line voltage is fixed at 117- 
volts AC and that the load does not change 
in resistance but remains a constant R L . If 
anyone assumes that to be a realistic con- 
dition, then he is living in a dream world. 
Line voltage fluctuates from minute to 
minute. Over time it can vary ±10% or 
more. During periods of extremely heavy 
usage, power companies have been 
known to greatly reduce voltage levels. 

As for the load, it is seldom a fixed 
resistor. If the supply is feeding an audio, 
RF, or electronic-switching circuit, the 
load impedance varies, sometimes from 
instant-to-instant, with the signal or 
switch current fed to it, 

A fixed, stable voltage is frequently 
required when powering an electronic cir- 
cuit. That constant voltage is not present 
when there are either supply-voltage or 
load variations. As we discussed earlier in 
this series, a fixed voltage developed 
across a Zener diode can be used to stabil- 
ize the voltage across a load if the Zener is 
placed across that component or circuit. 
That is fine where low currents are in- 
volved. But when large quantities of cur- 
rent must flow through the load, the Zener 
diode can seldom be used economically 
as the sole regulating device for the cir- 
cuit. Series, parallel, and feedback cir- 
cuits using Zener diodes along with one 
or more transistors have been developed 
as practical regulators. 

Series regulators 

In the series- regulator circuit, DC cur- 
rent flows from the unregulated portion of 
the DC power supply through a transistor 
to the load . If the circuits are like the ones 
shown in Fig. 5, the voltage across the 
load is regulated. In both of those circuits, 
current flows through Rl and Zener diode 
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FIG. S— SERIES REGULATOR CIRCUITS. The 
one In a provides a fixed voltage while the out- 
put from the one in b can be varied using RZ. 



Dl which causes a fixed voltage to be 
developed across Dl. In Fig, 5-a, current 
flowing through Rl also flows through the 
base-emitter junction of Ql. A fixed volt- 
age, about 0.6 or 0.7 volt, is developed 
across this junction, turning on Ql. The 
voltage between the emitter of Ql and 
ground, or across R L , is about 0.7 volt 
plus the voltage across Dl. That fixed 
voltage is across R L regardless of supply- 
voltage or load variations. 

In that circuit, little current flows 
through the Zener diode. What does flow 
is limited to safe values by Rl. The current 
that is supplied to R L flows through Ql. If 
the required load current is high, Ql 
should be rated adequately and mounted 
on a heat sink. Circuit components must 
be chosen so that the transistor is not in 
saturation at any time. 

The regulated output- voltage can be 
varied by simply placing a potentiometer 
across the Zener diode and connecting its 
wiper, rather than the cathode of Dl, to 
the base of Ql. That is shown in Fig. 5-b, 
Now, the voltage across R L is the sum of 
the voltages between the wiper of the po- 
tentiometer and ground, which is the volt- 
age between the base and emitter of the 
transistor. ResistorRl must be selected so 



that the proper current is available at the 
base of Ql to keep it turned on and out of 
saturation at all times. 

Several improvements can be made in 
the circuit shown in Fig. 5-a. Those are 
shown in Fig. 6. 

In order to achieve good regulation, the 
Zener diode should see a high impedance. 
In Fig. 5-a it sees an impedance equal to 
R L multiplied by the beta of Ql. To in- 
crease the impedance, a Darlington cir- 
cuit can be used rather than an individual 
pass transistor. Such a Darlington pair is 
shown in Fig. 6 as Ql and Q2. The imped- 
ance seen by Dl in that circuit is essen- 
tially the product of the betas of the two 
transistors multiplied by R L . 

To further improve regulation, a con- 
stant current should be applied to Dl and 
to the base-emitter circuits of the series 
transistors. The circuit around Q3 estab- 
lishes that constant current. Current flows 
through D3, D4, and Rl due to the voltage 
from the unregulated DC supply. The volt- 
age across the two forward-biased diodes, 
D3 and D4, is relatively fixed at 1.4 volts 
(0.7 volt across each diode). That voltage 
is between the upper end of R2 and the 
base of Q3. Because the base-emitter 
junction of Q3 is turned on at 0.7 volt, the 
balance of the 1.4 volt, or 0.7 volt, is 
across R2. The fixed emitter current, in 
milliamps, is 0.7/R2. The collector cur- 
rent is just about equal to the emitter cur- 
rent of Q3 and the collector and emitter 
currents do not fluctuate to any degree. 
The collector current is applied to the 
Zener diode and base of Q2. Resistor R2 
is selected to set the current at the desired 
level. 

In the event that a short is placed acci- 
dentally across R L , excess current will 
flow ihrough Ql, which is likely to de- 
stroy the device. The circuit around Q4 
performs the function of protecting Ql in 
the event of a short. 

Transistor Q4 is turned off when the 
current flow through the circuit is at its 
normal level. It remains off until the cur- 
rem flowing through R4, which is also the 
current through the load, is sufficient to 
develop about 1 .4 volts across the resistor. 
Notice in Fig. 6 that Q4's collector is 
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FIG. 6— THE BASIC SERIES regulator circuit can be improved by using a Darlington pair In place of Q1 jg 
and adding a constant-current source. .&. 
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connected to the junction of Q2, Q3, and 
Dl. When Q4 is on, it draws the bulk of 
the current from Q3 so that insufficient 
current remains to fully turn on the base- 
emitter junctions of Ql andQ2. That also 
reduces Ql's collector current. Thus, less 
power is dissipated by Ql, preventing it 
from being de stroyed due to the presence 
of an excessively heavy load. 

Parallel regulators 

There are two types of parallel regulator 
circuits- — one supplying a voltage that is 
only slightly lower than the breakdown 
voltage of the Zener diode used in the 
circuit, and one supplying a voltage that is 
considerably higher than that of the di- 
ode. Both are shown in Fig. 7. 

In Fig. 7-a. current flows through Rl, 
Dl, and the base-emitter junction of Ql. 
Fixed voltages are developed across Dl 
and the base -emitter junction of Ql. The 
sum of those two voltages is the regulated 
voltage applied across R L , 

In Fig. 7-b, current flows through Rl, 
R2. the base-emitter junction of transistor 
Ql, and Zener diode Dl. A fixed voltage 
is developed between the emitter and col- 
lector of Ql. The circuit's regulated out- 
put. V R , which is across R L , is equal to 
the sum of the Zener voltage. V z , and the 
voltage developed across Ql. It can be 
shown that that voltage is equal to: 

Resistor R4 is critical in and must be 
selected by trial and error. That resistor 
should be selected for the minimum varia- 
tion oT voltage across R L as the unregu- 
lated input voltage is varied from its 
minimum to its maximum. 

Performance can be improved by using 
Darlington pairs rather than individual 
transistors and by replacing Rl with a 
constant-current source. 

Feedback regulators 

A commonly used series regulator-cir- 
cuit using feedback is shown in Fig. 8. 

Current from R2 flows into both the 
collector of Q3 and the base of Q2, Be- 
cause of Dl , the emitter of Q3 is at a fixed 
voltage with respect to ground. Note that 
the regulated voltage is across R L as well 
as across R3 so that R3 can be used to 
?djust the voltage across R L , 

Should voltage V R across R L increase 
above the desired level, the voltage at the 
base of Q3 rises. That transistor conducts 
more heavily than when V R was at its 
proper level. The base of Q3 is then more 
positive with respect to its emitter than it 
was when the level of V R was correct. 
That causes the transistor to draw more 
current than it did before from R2, reduc- 
ing the amount of current previously 
available for the base of Q2. Because cur- 
rent through Q2, and consequently the 
current through Ql, are reduced, less cur- 




FIG. 7— PARALLEL REGULATOR CIRCUITS. 
The output from a Is 0.7 vott above the Zener 
breakdown voltage; the output from b Is consid- 
erably higher. 




FIG, 8— THIS REGULATOR circuit uses feed- 
back. 



inverting input of the op-amp. The output 
from the op- amp is passed on to Ql, The 
voltage at the emitter of Ql . which is close 
to the voltage at the output of the op-amp, 
is fed back through R F to the inverting 
input terminal of the op amp. That invert- 
ing input is connected to ground through 
R ]N . The voltage at the inverting input, 
and at the emitter of Ql, is equal to the 
voltage at the non-inverting input multi- 
plied by 1 + (R F /R IN ), The output voltage 
is therefore fixed by the voltage across Dl , 
the setting of R2. and the ratio of resistors 
R r : and R 1N at the inverting input. 

In Fig. 8 we've added a circuit to pro- 
tect against damage in the event there is a 
demand for excessive current from the 
regulator. Excess current flow can not 
only damage a transistor, but can destroy 
an op-amp, and consequently an IC, Tran- 
sistor Q 2 is in the IC to protect it from 
being damaged. When excess current 
flows, sufficient voltage is developed 
across R3 to turn on Q2. When turned on, 
the base -co Hector circuit of Q2 is across 
the base-emitter circuit of Ql, preventing 
it from conducting excess current. 

Crowbar circuits 

A crowbar circuit is used to prevent 
damage to a regulated power supply in the 
event a high voltage is applied across the 
load. In the arrangement shown in Fig. 
10, the inverting input of the op-amp is 
fixed at the breakdown voltage of DL Re- 
sistors R2 and R3 are selected so that with 
normal voltage across R L , the voltage at 
the non-inverting input of the op-amp is 
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fig. 9— REGULATOR CIRCUITS are commonly found in IC form. The circuitry within the dashed box is 
usually contained In the IC. 



rent than before remains for R L . 

In the opposite condition, when the 
voltage across R3 and R L is below the 
desired fixed level, less current flows 
through Q3. More current is now avail- 
able to flow through Q2 and Ql, rebuild- 
ing the output voltage to its desired level. 

IC regulators 

Figure 9 shows a typical IC regulator 
and some of its surrounding circuitry; the 
part of ihe circuit enclosed by the dashed 
box is usually part of the IC. 

A fixed voltage is developed across Dl , 
A portion of that voltage, as set by R2, is 
applied as a reference voltage to the non- 



less than the voltage at the inverting input 
and the output from the op-amp is nega- 
tive. The gate of SCR1 is then also nega- 
tive with respect to its cathode so that the 
SCR remains off. 

When a high voltage is applied across 
R( , the voltage across Dl and at the inver- 
ting input of the op-amp, remain fixed". 
But the voltage at the non-inverting input 
increases. Divider resistors R2 and R3 
should be selected so that the voltage at 
the non-inverting input exceeds that at the 
inverting input when a high voltage from 
an external source is applied across R t . 
When such a high voltage is across R L the 
continued on page 101 
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FIG. 1— BEFORE YOU BUY an accessory board for your computer, try to 
see It In action and make sure that It won't conflict with other boards you 
have Installed In your computer. 




With so many different 

computers, peripherals, and 

types of software to choose 

from, how can you be sure 

of putting together a system 

in which everything will work 

together? 
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THE BIG QUESTION THESE DAYS, AFTER YOU UNPACK YOUB 

computer, is not "Will it work?" or "What can I do with it?" 
but "Will it work with all the other stuff I bought to go along 
with it?" 

If all your equipment — let's say your computer, printer, and 
disk drives — as well as your software came from the same 
manufacturer, everything should have been designed so there 
would be no conflicts, and you should be merrily on your way in 
no time at all to whatever it is you are going to do with your 
computer. 

If, on the other hand, you decided that you liked the features 
of the "Brand Y" printer over those of the printer available from 
the manufacturer of your "Brand X" computer, you may find 
that the two refuse to communicate with each other, despite 
claims from both sides about their supposed compatibility. 

Similarly, you may find that the word-processing software 
you bought by mail order: a) generates a display too wide for 
your video screen, b)won't output to your printer, or c) won't 
even run on your computer! 

After you've asked the big question — Why? — the next ques- 
tion should be "What did I do wrong — and how can I avoid 
doing it again." What follows will, we hope, guide you in 
selecting a computer system all of whose parts will work 
together smoothly and without giving you cause to regret your 
investment. 

Compatibility 

If one piece of equipment is described as being compatible 
with another, that is usually taken to mean that the two will work 
together without problems. In the world of computers, however, 
that is not always the case. 

Consider, for instance, the case of a computer with a 
"Centronics-type" printer port and a printer from another 
manufacturer that is "Centronics compatible." Centronics, a 
pioneer in microcomputer printers, uses a parallel interface 
where each specific line brought out for connection to the 
computer serves a specific function and, if there are timing 
requirements, as is the case with the strobe lines, the characteris- 
tics of the timing pulses are strictly defined. Centronics also uses 
a special connector on its printer cables. All Centronics printers 
use the same scheme. 



Centronics, however, does not manufacture computers — or 
other printer brands. If a computer manufacturer claims that the 
parallel printer port on his computer is Centronics-compatible, 
you would assume that he has carefully studied Centronics own 
specifications and matched his device to them. That is frequent- 
ly not the case. There are a number of possibilities. 

His timing could be different from that specified by Centro- 
nics, which would cause the printer to print "garbage," if, 
indeed, it printed anything at all. His pinout— the way uV 
functions of the various lines are assigned to the pins of a 
connector — may be different from Centronics'. Again, more 
garbage, or nothing at all. He may not use a Centronics-type 
connector. In fact, the closest that some Centronics-compatible 
interfaces may come to being Centronics compatible is the fact 
that they are parallel rather than serial! 

In the world of microcomputers — a world that is splintered 
into a large number of so-called standards, each of which is 
considered by its proponents to be the best — true compatibility 
is something more often dreamed of than accomplished. 

A few standards really do exist in the industry: the RS-232 
serial communications protocol (along with a frequently 
adhered to definition of which line is used for which purpose), 
the S- 1 00/IEEE-696 bus used in a number of "serious' ' comput- 
ers, the IBM 3740 format for single-sided, single -density eight- 
inch floppy disks, the CP/M operating system, and a few others. 

Unfortunately, while those standards have been defined, they 
are not always adhered to. Add to that fact all the other 
"standards" — many of which are used by only one 
manufacturer — and you have a situation best described 
as. ..chaotic. 

Our advice to the innocent is: Never believe anything you're 
told or that you read! No matter how "standard" something is 
claimed to be, or how compatible it is supposed to be with 
something else, don't believe that's the case unless you actually 
see proof of it for yourself. 

Hardware s 

> 

Fortunately, hardware compatibility is not a big problem ^ 

these days. If you buy an I/O (/input/Output) or memory board i 
(see Fig. 1 ) that's claimed to work in an Apple or IBM compu- £ 
ter, it probably will. 2 
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Of course , there may be a requirement that the board reside in 
a particular slot (receptacle) in the computer. Be sure that that 
you don't require that slot for something else. Also, make sure 
that the memory space that the board occupies, if it requires a 
memory location, doesn't conflict with the memory require- 
ments of other hardware — or software — you may be using. 

How can you be sure that one piece of equipment will work 
with another? You can't, at least not from the manufacturer's or 
vendor's descriptions. The only guaranteed way to know 
whether board "Y" will work in computer "X" is to see that 
board in action for yourself in the computer in question. Then, 
and only then, can you begin to feel safe about buying it for 
yourself. Don't forget though, that you may own a board "Z" 
that can upset the applecart. If at all possible, find a vendor who 
can show you the piece of equipment you're interested in actual- 
ly working in an exact duplicate of your own system. 

One of the big hardware "gotcha's" (as in "Aha! Gotya!") 
is connectors and cables. In the first place, be aware that many 
items that require cables, such as disk drives and printers, are 
frequently sold without them. Make sure when you place your 
order that all the cables required to use a device are either 
included in the purchase price, or are available optionally. If 
they are options, find out exactly what you need, and order it 
with the equipment. 

Do not assume that a salesperson knows what type of cables 
you require. Spell it out. Indicate that you have a Brand-X 
computer (and add, if necessary , that the cable will be connected 
to a Brand- Y board within the computer). Tell him how long the 
cable has to be. And, if there are any "funny" connectors 
involved, give him that information, too. 

Disks 

Floppy disks come in two diameters: 8-inches and 5 '/i-inches. 
(There's batch of under-4-inch disks coming over the horizon, 
but until they start to show up in force, and a "standard" is 
established- — there are at least three different sizes being offered 
for sale — don't worry about them.) That really doesn't present 
much of a problem when you have to go out and buy disks — if 
there's any doubt in your mind as to what size your system 
needs, use a ruler. 

The fun begins when we start looking at how the disks are set 
up for sectoring. (Sectoring is the process that divides the 
surface of the disk into small — usually 128-byte — sections that 
the computer can easily keep track of). Disks can be hard 
sectored or soft sectored. Examples of both types can be seen in 
Fig. 2. 

All floppy disks have an index hole. That hole tells the 
computer when the rotating disk has come full circle and in- 
dicates the beginning of the first sector on it. That is the only 
hole found in soft -sectored disks (a soft-sectored disk is shown 
in Fig. 2-a). The actual sectoring is performed by the computer 
when the disk is formatted (a process we'll mention briefly 
below). Perhaps because the operation is performed by soft- 
ware, those single-hole disks are referred to as soft sectored. 

Hard-sectored disks, however, in addition to having an index 
hole, have sector holes that serve to indicate where the sectors 
begin. The term "hard sectored" may have originated because 
the sector determination is done by hardware. As can be seen 
from Fig. 2-b, there are several types of hard-sectored disks. 
Eight- inch ones have 32 sector holes, but5 l A-inch hard-sectored 
floppies can have either 10 or 16 holes. It is important for you to 
know which type of disk your system requires, because if you try 
to use the wrong one, it just won't work. 

Fortunately, with a few exceptions, most systems these days 
use soft-sectored disks. Sometimes you have the choice of 
buying blank floppies formatted or unformatted. Formatting 
determines the number of tracks on the surface of the disk — sort 
of like the grooves on phonograph records — that will be used for 
writing and reading data. (In the case of soft-sectored disks, it 
also performs the sectoring operation) . Since your computer will 
undoubtedly come with a program that formats blank disks , your 
best bet is to buy unformatted ones. Not only can you save a little 
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FIG. 2— A SOFT-SECTORED disk, shown In s, has a single Index hole. 
However, the number of sector holes in a hard-sectored disk varies. 
Shown in b Is a hard-sectored 8-inch disk with 32 sector holes, a 5'/< disk 
with 10 sector holes and another with 16 sector holes. 



money, but, by having your computer do the formatting job to its 
own specifications, you will always get what you need. 

You should also know whether your computer uses single- 
sided or double- sided disks , and whether it can record (and read) 
both single- and double-density disks, or single-density ones 
only. Double-sided, and double-density, disks both have twice 
the capacity of their single-sided or single-density counterparts. 
A disk that is both double-sided and double- density will have 
four times the capacity of a single-sided, single-density one. 

A computer that can make use of the higher- capacity media 
can almost always use the simpler ones, but the reverse is not 
true. A double-sided disk will be of no use in a single-sided 
drive. In fact, it may not work at all! And, while a blank disk 
that's certified for double density recording will work in a 
single-density drive, it's a waste of money. It's alright to spend 
money for high-quality disks, but it's ridiculous to waste it on 
features you can't use. 

Software compatibility 

Assuming that you have not encountered any hardware prob- 
lems, or that you have overcome the ones you have run into, you 
are are now ready to face the question of software compatibility. 
That is — will a particular program work with your system? 
There are both hardware and software aspects to the problem, 
and they sometimes tend to overlap. Bear with us, though, and 
we'll try to make things clear. 

The first obstacle we'll deal with concerns machine de- 
pendency, and it, too, can be broken down into two parts. The 
first has to do with the type of microprocessor used by the 
computer. There are several different microprocessors used in 
personal computers — among them the Z80, 6502, and 8088 — 
and not one of them is directly compatible with any of the others! 
A program written for a computer like the IBM PC, which uses 
an 8088, will not work at all on a computer like the TRS-80 
Model IV, which uses a Z80, or on the Apple He, which uses a 
6502. While there are a few exceptions (programs written forthe 
8080 microprocessor will run on a Z80, for instance; the reverse, 
however, is not necessarily the case), it is safe to assume that if a 
program does not specifically indicate that it is intended for use 
on the type of computer you own, it will not run. 

CP/M software (see the article on the CP/M operating system 
in last month's Radio-Electronics and the discussion of CP/M 
below) will run both on computers using 8080 's and ZSO's. That 
is. most of it will. Some of it is written using Z80 instructions 



that the 8080 can'l understand... and the ads don't always advise 
you of the fact. If you're not sure whether a program will work 
with your computer, ask! Better yet, get someone to show it to 
you running on a system like yours. 

The second part of the machine-dependency problem has to 
do with the computer's physical configuration — particularly the 
way its display is set up. As an example, let's consider a TRS-SO 
Model III and another Z80-based computer. But, while the 
keyboard and video screen of the TRS-80 are an integral part of 
the computer, the other computer uses a separate terminal con- 
nected to it through an RS-232 serial communications port. 

What's the difference between the two? First, the TRS-80 
uses what's called a memory-mapped display— every one of the 
1024 -individual locations on its 64 x 16 display has a corre- 
sponding byte of memory allocated to it. That means that you 
can make characters or graphics symbols show up in any one of 
those locations by putting data directly into the corresponding 
memory address. 

You can't do that with an ordinary terminal. It has its own, 
more complex, system for displaying information, one that has 
nothing to do directly with the contents of the computer's 
memory. 

The other big difference is that while the Model Ill's display is 
an array of 64 columns by 16 lines /fhost terminals are set up to 
display at least 80 columns by 24 or 25 lines. 

Now imagine that you buy a program with graphics that you 
want to use on both computers. How do you do it? You can't! If 
the program was written for the TRS-80, the method used to 
generate the graphics won't work on the terminal. If, on the 
other hand, it was written for use on an 80-column terminal, the 
lines won't fit on the TRS-80's 64-column screen; they'll break 
at the wrong places, and columns of figures won't line up. 

There's not much you can do about incompatibilities caused 
by machine-dependency except to try to avoid them from the 
start by choosing your hardware and software with great care. 

Machine dependency: software 

The other big computer-compatibility problem stems from 
computers that are supposed to be compatible with other com- 
puters, and it, too, involves both hardware r„.J software. For 
example, even if a program is stated to be "IBM-compatible," 
and you own an "IBM clone" — a computer that claims it works 
just like the IBM — there is no guarantee that it will run on your 
system. Why should that be? After all, the displays are the same, 
the disk sizes are the same, even the expansion buses are the 
same. Why shouldn't it work? 

The answer lies in the fact that, while IBM made public many 
specifications of its computer, it did not divulge the full details 
of the operating system contained in its ROM (fiead-Only Mem- 
ory). And, while IBM made no fuss over other companies' 
bringing out IBM-compatible memories, I/O boards, and the 
like, it would certainly have a fit if someone were to duplicate its 
copyrighted operating system. (That, by the way, is why Apple 
is so upset about the Apple II look-alikes that are finding their 
way into this country from overseas — the ROM's contained by 
many of those computers are exact duplicates of Apple's own.) 

Much software for the IBM PC depends heavily on what's in 
IBM 's ROM's. This is particularly true for graphics, but applies 
to a number of other areas as well. And, since the IBM clones 
can't duplicate IBM's ROM's, a lot of that software doesn't 
work. If you want to buy a program for your IBM clone, make 
sure that you see it running on a machine like yours before you 
commit yourself. 

Another thing to watch out for is programs that imply that they 
will run on a computer like the IBM PC as well as on other 
totally unrelated computers like the TRS-80 family or the Apple 
H family. Each one of those families, as we mentioned earlier, 
uses a different microprocessor, and none can understand the 
language of the others. 

It's possible that, if a program exists that will allow a compu- 
ter using one disk format to read disks made using another 
format (and such programs do exist), a computer from one 



family will be able to load a program written for another into its 
memory. But that's as far as it will go. A program written for one 
microprocessor will be unintelligible to another. 

The last area of software compatibility — if you still believe in 
such a thing — brings us back to hardware. We briefly discussed 
disk formats earlier, regarding the various types of disks that are 
available. What we didn't mention was the fact that almost every 
computer manufacturer has his own system for recording on the 
disks. A recent look at an ad from a major software distributor 
showed at least 20 different formats available, and there were 
many computers that weren't included in the list. 

Fortunately, you'll probably find your computer on the list of 
some software distributor. In addition, some computers, [ike the 
Kaypro II, (see Fig. 3) can read disks written in several different 
formats. Once again, don't buy anything unless you know that it 
will work with your system. 

BASIC 

BASIC (Beginner's All-purpose Symbolic /nstruction Code) 
has become the de facto high-level microcomputer program- 
ming language. There are plenty of others available — Pascal, C, 
and Pilot, to name a few— but the majority of the high-level- 
language programs around are written in BASIC. 

As you may have guessed, there are almost as many dialects 




FIG. 3— THE KAYPRO II, shown here, can read several different disk 
formats. 



of BASIC as there are computer manufacturers. That is es- 
pecially true of computers that have BASIC built into their 
ROM's. Those BASIC'S are heavily machine-dependent, and a 
program written for one system will not run on another. In- 
terestingly enough, most of those BASIC'S have the same ori- 
gin, a company called Microsoft. However, each computer 
manufacturer who contracts with Microsoft to create his BASIC 
also specifies the "peculiarities" of his system (what math 
functions he'll need, what graphics functions he'll want, what 
addresses his display memory occupies, etc.). It makes for a real 
can of worms, and there's no easy solution, at least for 
"budget" computer systems. 

If you can get a listing of a program you want to run, but it 
doesn't quite fit your BASIC, you may be able to make it work 
by referring to a book called The BASIC Handbook, by David A . 
Lien (Compusoft Publishing, 535 Broadway, El Cajon, CA 
92021). It's an encyclopedia of BASIC statements and, if you 
come across one that is unfamiliar to you (and your computer), g 
the book frequently suggests a substitute that may work. ji 

For CP/M-based systems there are several BASIC'S that are x 
"standard," and software originators almost always specify ^ 
which BASIC is needed to run their programs. 2 

73 



o 

z 
o 

IT 
O 



o 

< 
74 



Disk operating systems 

Every computer that uses disk drives also uses a disk operat- 
ing system, or DOS. It allows the computer to store data on, and 
retrieve it from, the disk. It also provides a number of useful 
facilities, such as the abilities to list a directory of all the files 
(programs and collections of data) on the disk, to copy files from 
one disk to another, and to erase files that are no longer needed. 

Almost without exception, DOS's are machine-dependent. 
An Apple DOS will not work with an IBM computer, and 
neither IBM's nor Apple's DOS's will work with, say, one of 
Commodore's computers. 

Most of the time that will not be a problem for you — you'll 
purchase programs that were written to run with your DOS on 
your computer. Lately, though, a number of programs have 
been advertised that would appear to run under the various 
DOS's used by IBM and the companies that make IBM work- 
3.1 lkft^ 

IBM's DOS is known as PC-DOS or MS-DOS (the "MS" 
stands for "Microsoft" — who else?). A similar DOS used by 
the Heath/Zenith H/Z-IOO-seri&s computers is called Z-DOS. 
You can be led to believe that the two are compatible, but in a 
number of ways they are not. Again, the problem appears to lie 
in the computers' ROM's. Still, software is advertised that 
would lead you to believe that it can be run on either computer. 
Beware! See the program running before you buy it. In some 
cases you'll find that there are several versions of a program, 
each tailored to a particular computer. Make sure you buy the 
one intended for yours and, if there's any question, don't make 
your purchase until you know it will work for you. 

There are a number of IBM-type systems around, but they 
don't all work like PC's. 

CP/M 

Believe it or not, there is a DOS that is compatible with a large 
number of computers, that has a vast library of programs avail- 
able to run under it, and that is recognized as a standard. It's the 
CP/M operating system that we've mentioned here from time to 
time. 

CP/M stands for Control Program for Microcomputers. 
(Actually, it originally stood for Control Program/Monitor, but 
as its popularity grew, it changed its name.) It will run on any 
computer that uses an 8080, 8085, or Z80 microprocessor. Its 
universality lies in that fact that it does not rely directly on 
ROM-based routines to communicate with the computer or with 
its peripheral devices like printers and terminals. 

Instead, it treats such peripherals as what are known as 
"logical devices." A logical device can be considered to be a 
generalization. In other words, a program running under CP/M 
does not have to be told that you are using a Brand-A terminal 
and a Brand-B printer connected to a Brand-C computer. When 
the time comes for the program to direct its output to your 
printer, it tells CP/M to take care of it. A CP/M-based program 
doesn't care whether you're using a terminal or a memory - 
mapped video display. If the output is to go to a modem con- 
nected to a telephone, CP/M knows how to get the data there — 
such tasks no longer become the responsibility of the program or 
of the computer, and, for that reason, CP/M software is 
transportable — it can be used on any CP/M-based system. 

The CP/M operating system itself must, of course, be tailored 
to your system so that it knows how to communicate with the 
computer and whatever peripherals you may have. That job is 
usually done by the company that supplies the CP/M for your 
system; it may be the manufacturer, or it may be the company 
that sold you the computer. In any case, you hardly ever have to 
worry about setting it up yourself and, once you learn to use it, a 
world of programs of every sort opens itself up to you. 

CP/M is available for just about any computer you can name. 
If the computer doesn't use an 8080, 8085, or Z80, there is 
usually a Z80 adaptor available for it. Microsoft makes one for 
the Apple II series, and a company called Microlog makes a 
board containing a Z80 for the IBM PC. Several manufacturers 



supply modification kits that allow Radio Shack's Z80-based 
TRS-80 computers to run CP/M. And, as we'll see, there are 
versions of CP/M for other types of computers, too. 

Different CP/M's 

The original CP/M, which runs on computers using the 8080, 
8085, or Z80, is known as CP/M version 2.2. (That is the most 
recent version — there was originally a version 1.0, and later 
versions 1.4 and 2.0.) It is frequently offered as part of a 
package included in the price of a number of computers. If your 
version bears a number like 2.21 , the last digit refers to the latest 
revision made by the company that supplied you with the CP/M. 
You may also see CP/M 2.2 advertised as CP/M-80. 

Digital Research, the originator and supplier of CP/M, recent- 
ly introduced a CP/M version 3.0, more commonly known as 
CP/M Plus. It is intended for use on large systems, or for the 
serious programmer. In addition to having an on-screen help 
function, CP/M Plus also allows you to "stamp" your files with 
the time and date you work on them. It can also address larger 
amounts of memory than CP/M 2.2 and, in the case of floppy 
disks, is faster. 

If you should see CP/M Plus advertised by itself, and not 
already configured for a specific system, don't buy it.' Configur- 
ing CP/M Plus is a job only for someone who has a thorough 
knowledge of assembly-language programming, and is on in- 
timate terms with his system. 

There is also a CP/M-85. This is, as far as we can tell, 
identical to CP/M-80. The reason for adding the numbers to the 
different CP/M's is to indicate which microprocessor family 
they work with. --.rVM-SO, as we've said, works with the 8080 
and Z80 microprocessors (and the 8085). Manufacturers 
marketing 8085-based systems sometimes call the CP/M they 
offer CP/M-85, presumably in honor of their equipment. 

CP/M-86, on the other hand, is quite different from the 
versions we have mentioned so far. It is a higher-performance 
version of CP/M than version 2.2 (CP/M-80) but is specifically 
designed for 16-bit 8086- and 8088-based computers like the 
IBM PC, which uses an 8088. It is faster than CP/M-80, and 
takes advantage of the 16-bit microprocessor's ability to address 
large amounts of memory. 

It is compatible with CP/M-80 only to the extent that both use 
the same system for keeping files on disk. That means that a 
file — like a document created using a word processor — can be 
created on a Z80 computer, for example, and read by an 8088- 
based one. It does not mean, as some advertisers may lead you to 
believe, that a program written for a computer using an 8080 or 
Z80 and running CP/M will work on an 8088 based system. That 
won't work! If you're using an 8088-based computer, stick to 
8088 software! 

Concurrent CP/M-86 is a version of CP/M-86 for use on 
single-user systems that allows the computer to perform more 
than one task at a time. 

MP/M II, for 8080/Z80 computers (MP/M-86 for 8086/8088 
computers), not only allows a computer to perform several tasks 
at once, it also permits several people to use the same computer 
at the same time. It is called a multi-user, multi-tasking operat- 
ing system and can support up to 16 users, 16 printers, and 16 
disk drives with 512 megabytes of storage each. 

Two other types of CP/M are CP/M-68K and CP/NET. Due to 
space restrictions we won't discuss them. But suffice it to say 
that there's a CP/M for almost everyone, and thousands of 
programs of every sort to go with it. This article was written on 
one CP/M-based computer, and the material stored on disk was 
edited on another one from a different manufacturer. The edited 
material was transmitted by modem to still another CP/M system 
(from a third manufacturer), where it was prepared for typeset- 
ting. 

Don't be frightened by all the examples of incompatibility 
you've read here. Instead, just be aware such pitfalls exist, and 
that— knowing in advance what to watch out for — you're likely 
to wind up with a smooth -running system that does everything 
you intended it to, and nothing that you hadn't expected. R-E 
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Sensing circuits 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



I HIS MONTH. WE LL BEGIN OUR DISCUS- 

sion with iKree related questions. The first 
one is from George Rodriguez ( FL) who 
is looking for a device that will give an 
indication when a certain circuit in his car 
is activated. We assume that he has con- 
sidered all the obvious ways to do so. 
which would include using a mechanical 
relay, an SCR or a Triac. 

The related questions are from S. 
Kinsey (NY) and Kelly Walder (FPO, 
NY), who asked about using a coil to 
detect the presence of current in a circuit. 
A part of the answer to George's inquiry 
applies to the needs of those fellows, 
which brings into play three more ways to 
detect an activated circuit. Those methods 
are: (Da phototransistor switch, (2) a 
sensing coil, and (3) a series dropping 
resistor. We'll give you the basic ideas 
behind each of the three so that you can 
choose the one that best suits your needs. 

Phototransistor switch 

If the circuit contains a light-producing 
device (panel lamp, trunk light, or over- 
head light) you can couple a phototransis- 
tor switch to it. Here, the phototransister 
is activated when the light goes on and 
that, in turn, switches on an alarm circuit 
or other such device. That is a straight- 
forward application and you should need 
no further details. 

Sensing coil 

The second sensing method uses a coil 
to take advantage of the relationship be- 
tween current and magnetism. (Kelly and 
Kinsey. are you reading?) What we're 
going to do is to make a simple trans- 
former. Take a look at Fig. I -a: As you can 
see. coil LI is carrying a current and that 
current generates a magnetic field about 
the coil. Now, let's put another coil, L2, 
right next to LI , as shown in Fig. 1-b. The 
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second coil. L2. is affected by the mag- 
netic field (lines of force) that surround 
Ll. 

Every time the lines of force from Ll 
cut across the wires in L2, a voltage is 
generated or induced in L2. (Note that the 
key word here is "cut".) If neither the coil 
nor the lines of force are moved, there' d 
be no voltage generated in the second 
coil. In other words, when more or fewer 
lines cut across the wire (or the field inten- 
sity is varied) a voltage is induced in the 
second coil. (A mechanical generator 
moves the coils, but a transformer moves 
the lines of force.) 

Let's try a little experiment. It's not 
much trouble and it will help you to under- 
stand the principles involved here. Be- 
sides, nothing beats "hands-on" experi- 
ence. In addition, you'll have a head start 
in designing a circuit to suit your specific 
needs. All that's needed is a flashlight 
battery: a flashlight bulb; a couple of 
coils, and a low-range voltmeter. The coils 
can be made, bought, or salvaged from 
almost anything — we've used coils from 
relays. RF chokes, hand-wound coils of 
few or many turns, and even two spools of 
hook-up wire, (Incidentally, you can wind 
a coil easily by putting a nail or wooden 
dowel in a drill and feeding the wire on as 
it turns.) 




FIG. 2 



Place the coils side-by-side and wire- 
up the circuit as shown in Fig. 2. Let the 
larger coil (the one with the greater num- 
ber of turns of wire) be the output coil. 
Have it all done? What's happening? 
Nothing! Remember that L2 must be cut 
by the lines of force that surround Ll. As 
you can see, at this point L2 is just lying 
there in the magnetic field and the result is 
nil (as far as this experiment is con- 
cerned). 

One way to cause the cutting action is to 
move one of the coils. Let's very quickly 
move coil L2 away from Ll. you should 
see an indication on the meter. Now, put it 



back and you will see another indication. 
Say, that's fun, but it's a heck of a way to 
get an output and very tiring, to say the 
least! Let's get the cutting action another 
way. With the coils side-by-side again, 
make and break the current path by turn- 
ing the bulb on and off (the bulb acts as 
the switch in the circuit), Each time the 
bulb is turned on or off you will get an 
indication on the meter. Obviously, the 
wires of the coil are being cut by the 
magnetic lines of force. How?... When 
the current in L I is turned off, the lines 
collapse into (or tighten-up around) Ll. 
cutting across the wires of L2 in the pro- 
cess. When the current in the circuit is 
turned on, the magnetic field around Ll 
expands and L2 is again cut by the lines of 
force. Another way of saying that is: 
When the field around Ll is varied in 
intensity the magnetic lines of force cut 
across the wires of L2 and thus induce a 
voltage in L2. 

Now, take the bulb out of the circuit 
(temporarily) and make and break the cir- 
cuit. The meter will jump higher because 
there is a greater current flow in the circuit 
without the bulb to limit it. Actually, 
you've made a crude transformer and that 
experiment has also shown why a trans- 
former will not work on DC current (no 
cutting of wires by lines of force). As you 
know, AC current reverses itself with each 
half-cycle, in effect, turning the current 
on and off with each alternation. 

There are several variations of that ex- 
periment that you should try while you 
have the circuit set up. first, add an auto- 
matic "maker/ breaker" to the circuit. 
That can be done in either of two ways. 
One way is to put Ll in series with ah LED 
and connect it to the output of a 555 asta- 
ble oscillator (see past issues of the "Hob- 
by Comer" for 555 circuits). The 555 will 
turn the current on and off faster and more 
regularly than you can. without getting 
tired. An easier way is to apply an AC 
voltage to the input as shown in Fig. 3. 
Either method will give a constant input 
and enable you to get a meaningful output 
measurement. 

Here are the variations you should try. 
Don't forget to make a record of the out- 
put measurements. If either or both of 
your coils do not have iron cores, stick a 
nail through the center and watch the 
effect that that has on the output. Try the 
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coils in various positions — side-by-side, 
end-to-end, parallel, perpendicular, 
close, and not-so-close. Exchange those 
coils for others that you have on hand and 
try them in various combinations. 

One final experiment: Wrap a dozen or 
so turns of wire around your output coil 
and use those turns for the input coil. 
Measure the output of the base coil. Now 
take off all but three or four turns of the 
input coil. Measure the output and com- 
pare it with the previous measurement. By 
this time you have learned a lot by observ- 
ing the results of your experimentation. 
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Let's summarize: 

1 . Iron cores give greater output than 
air cores. 

2. The closer the coupling of the 
coils— that is, the closer the input 
and output coils are positioned — 
the greater the output. 

3. The closest coupling (and greatest 
output) is obtained when one coil is 
wound on top of the other. 

4. The greater the ratio of the number 
of turns on the coiis (output to in- 
put), the greater the output. 

5. The greater the current through the 
input coil, the greater the output. 

6. DC current produces output only 
when it is turned on or off. 

Now, fellows, you're ready to make 
your sensing device. All you have to do is 
to make a coil out of some of the wire in 
the automobile (or other) circuit that you 
want to cause the action. The number of 
turns needed in the coil will be deter- 
mined by the amount of current going 
through it and the amount of output you 
need to operate your signalling device. If 
the input circuit is straight DC, you will 
get only a pulse in the output. If it is AC or 
pulsating DC {as in the small 12-volt line 
to the distributor of a car), you will get a 
constant voltage output that can be rec- 
tified to operate the signaling device. 

One further word on this sensing meth- 
od: if the input current is very heavy, as in 
the case of a car-battery cable when using 
the starter, one turn may produce enough 
output for your needs. 

Series dropping resistor 

The third sensing method mentioned 



earlier, uses a series dropping resistor. As 
shown in Fig. 4, you can place a resistor in 
any circuit and a "voltage drop" will de- 
velop across it. That voltage can be picked 
off and used to operate another device. Of 
course, that voltage is subtracted from the 




FIG. 4 



voltage that would otherwise be available 
to the normal load (the lamp in the il- 
lustration). The amount of voltage 
dropped across the resistor can be deter- 
mined experimentally or by using Ohm's 
Law (E = I x R). Depending upon the na- 
ture of the circuit, you may have to exer- 
cise special care to determine the power 
rating (wattage) necessary for the resistor. 
That's best found by using the formula 
P = I 2 xR. Also it's a good idea to allow a 
safety margin by using a resistor with a 
power rating that's about 50% greater than 
the formula indicates. R-E 
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DESIGNER'S NOTEBOOK 



A negative-voltage supply 

ROBERT GROSSBLATT 



THE MOST VALUABLE TOOL ANY DESIGNER, 

can have is his personal notebook, It's, 
filled with all the results of his past experi- 
ence — everything from shortcuts in de- 
sign, to handy circuits, to easy ways to 
avoid production problems. The contents 
of the book all have one thing in com- 
mon... they "re the results of bitter experi- 
ence and often expensive mistakes. The 
more experienced the designer, the fatter 
his notebook. You probably have one of 
your own even though it may not be as 
neatly organized as you'd like it to be. 

Every month we're going to give you 
another page that you can add to your own 
personal notebook. None of the things will 
be a finished circuit or complete idea. 
Each of them will, however, be useful in 
designing larger systems and will save 
gallons of midnight oil. They'll range from 
perfectly obvious to wonderfully elegant 
and they only have to come in handy once 
to make them worth remembering. 

I'll cover eve rthing from bread boarding, 
to actual circuitry, to production of the 
finished product. If you know a way to do 
the same thing that's easier, faster, cheap- 
er, safer, or slicker, drop me a line and let 
me know about it. Designing something is 
tricky enough, and one of the first things to 
learn is to take all the help you can get. 
And since the point of ihis page is to share 
more than instruct, if you have something 
to say that's worth listening to, I'll turn the 
page over to you and well all learn some- 
thing. 



ONE OF THE MOST ANNOYING SITUATIONS 

you can run across when you're designing 
electronic circuits is the need for oddball 
numbers in the power supply. In the 
"Drawing Board" columns that appeared 
in the May through August 1983 issues of 
Radio -Elect ranks, we spent a lot of time 
learning how to handle power-supply de- 
signs that would take care of just about 
any contingency you might run across in a 
circuit design. We found out how to make 
cheap regulators do expensive things and 
how to safely get relatively monster 
amounts of current from tiny, three-termi- 
nal regulators. If you check back through 
the series, you'll see that we even went 
into what is ordinarily a real bear of a 
problem — namely, designing a variable 
supply that could go all the way down to 
zero-volts output. 
There was a hitch, however. You can 



only get zero volts out if" you can provide 
the circuit with a real negative reference- 
voltage — and therein lay the rub. It's al- 
ways frustrating to need a few measly mil- 
liamps from a negative supply when all 
you have to work with is a supply that's 
giving you a positive voltage. Now. there 
are all sorts of schemes for generating 
something that can be used as a negative 
voltage or arranging for the rest of the 
circuit to bias itself halfway up the supply 
rail. All those things will produce a nega- 
tive-like voltage, but they 're a far cry from 
having a voltage that really lies below 
ground level, 

A better way 

Well, for all of you who have run up 
against that problem, and for anyone who 
might, here's a handy way to take care of 
il. The parts count is really low and the 
components are ones you probably have 
lying around. 

The heart of the circuit shown in Fig. 1 
is the 555 timer. For this application, that 
timer is set up in its astable mode — in 
other words, it's an oscillator. With the 
values shown, the frequency will be about 
45 kHz and the duty cycle is pretty close 
to 50% . ( We' II have more to say about that 
later.) Basically, the components that are 
connected to the output of the 555 are set 
up as a voltage-doubling rectifier. Diodes 
Dl and D2 work as steering diodes much 
the same as they would on any AC/DC 
converter. 

On the positive half of the 555 's output 
swing, Dl is forward biased. D2 is reverse 
biased, and CI charges up. When the 555 
goes into the negative half of its output 
cycle, capacitor CI dumps its stored 
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charge through Dl and charges up C2. 
Diode D2 prevents C2 from discharging 
through CI. What we wind up with is a 
negative voltage at the anode of diode D2 
with respect to system ground and that 
voltage is renewed with every full cycle of 
the 555 's output swing. With no load on 
the output you will get a negative voltage 
from the circuit that is just about equal to 
the supply voltage. 

But that's with no load. In practice, the 
negative voltage available will be several 
volts below the supply voltage — exactly 
how much below will depend on the 
amount of current you want to draw from 
the circuit. 

The 555 can easily supply 200 mtlli- 
amps but the most you can safely expect 
from the negative supply is about 60 milli- 
amps since \ve're only renewing the 
charge on C2 during half the output swing 
of the 555. If you study the schematic 
closely, you'll see that capacitor C2 is 
only being used to store the charge orig- 
inally on CI,. 

Now you can see why the frequency of 
the 555 is set fairly high — we have to 
renew the charge on capacitor C2 fairly 
often if we want to power anything re- 
motely useful with the circuit. The duty 
cycle of the 555 has been set close to 50% 
because we have to allow time for capaci- 
tor CI to discharge. 

If you only need a small amount of 
current from a negative supply for your 
application — to power something like an 
op-amp, for instance — you'll find that cir- 
cuit to be just what the doctor ordered. On 
the other hand, be aware that if you're 
looking for really -serious amoimts of 
power, that approach won't help and 
you'll actually need a split supply. 

There's no reason why you can't regu- 
late the negative supply by using a series 
regulator (any of the 79xx series}. Since 
they only use a few milliamps to operate, 
there won't be any undue load on the 
circuit — there will be about a 2-volt loss, 
however. 

The next time you design something 
that has to have a split supply, add up the 
current you'll need from the negative side 
and see whether this circuit can supply it. 
If so. why not give if a try; it's easy to put 
together and a lot cheaper than a center- 
tapped transformer. R-E 
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WP-709. 

Double-slot 

Supplyst™ 

power supply. 




Power supplied: I 

13Vor5V, Measure circuit 

adjustable volt age # 1 



Measure circuit 
voltage #2 



Outputs: 5V or 13V DC, 
adjustable ± V/ 2 \l 

• 

Zero to 7.5 amp, each voltage. 

■ 

Two LED displays, 

monitor V or A - 

or two DC voltmeters 

• 

Adjustable current limiting 
Only 

$339.00 



DC power to test logic or mobile 
equipment. Another VIZ Value 



HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V, adjustable ± 1 W at each 
range. Output is laboratory quality. 
Ripple less than 10mV, peak to peak. 
Regulation better than 0.1%. 

HERE'S REAL POWER 

Up to 7.5 amp, at each voltage- 



plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V Two 3-digit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 
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power supplies with digital displays of voltage and current 



Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 




WP-705 $325.00 WP-706 $341.00 



Single output 
0-50VDC. 0-2A. 



WP-707 $423.00 

Dual output 
Two 0-25VDC 0-2A. 



Single output 
0-25VDC. 0-4A. 



WP-706 $489.00 

Triple output Two 0-20VDC, 0-2A 
One 5VDC, 0-4A. 



VIZ DC power supplies 

Fully regulated, continuously adjustable voltage 

outputs with short circuit protection. 

Analog meters and overload indicators. 






Single WP-703A * iiQQQ 
0-20VDC, 0-500mA > 1iy - uo 



Single WP-704A *<---- 
0-40VDC. 0-250mA #1^-*a 



Dual WP-702A Two 0-20VDC, f>200mA $1 67.00 



VIZ RELIABILITY 



VIZ is a 50 year-old company. Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in U.S.A. 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 
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Look to VIZ for value, quality, availability. 

Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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Changes in communication technology 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



CALL IT HIGH-TECHNOLOGY SHOCK, OR 

whatever you choose, the rapidly chang- 
ing ways in which we communicate has 
finally shaken those who own and operate 
our present communications systems, as 
well as the politicians who regulate them. 

Since we all use some type of com- 
munications system, we thought you 
might be interested in knowing what's 
going on in the communications industry. 

First, in case you haven't heard, on July 
22. 1983 virtually all restrictions came off 
the FM broadcast-station SCA (Subsidi- 
ary Communications Authorization) sub- 
carriers. Simply stated, what that means 
is that the operators of common -carrier, 
paging systems and the like, are no longer 
required by regulations to carry program 
material on the main channel to carry pro- 
gramming on the SCA subcarrier. As long 
as the station-identification is given on the 
hour, the main channel can be dead, with 
only the SCA subcarriers in operation. 
(How long will the FCC permit that to 
continue?) 

Reminiscent of the forty-niners rushing 
to get to the goldmines of California, the 
modern-day prospector rushed to put al- 
most everything imaginable on the FM 
subcarriers. Everything from travel tips, 
to computer data, to common-carrier ser- 
vices, and even radio paging for Mom. 
Dad, and the tots may be carried via your 
local FM station. Say. for example, you 
want to call Junior and Sis in from the 
sandbox, or have them meet at one of 
those umpty-ump-acre theme parks: Just 
dial a phone number and your local FM 
station will make their pocket pagers go 

TV 



□ 



COAX 



DECODER/ 

MULTIPLEXER 



beep beep. Of course, the next step is sure 
to be some sort of code (One beep means 
come home, two beeps: pick up a dozen 
eggs, and three beeps: bring home a hot- 
fudge sundae, etc.). 

All joking aside, we haven't begun to 
comprehend the effect that FM-broadcast 
paging will have on our lives. With the 
stacking of calls permitted by digital sig- 
naling, the gradual movement away from 
VHF services, and high-tech designs 
pushing the cost of a pocket pager to be- 
low 550: we may soon be buying our per- 
sonal pager at the local supermarket. It 
will probably be sold like The Source and 
Dow Jones information services for com- 
puters. 

Don' t think that SCA digital signals are 
limited to just paging. Straight data such 
as stock-market quotes, and even comput- 
er programs for the home can be 
provided — though no one has figured out 
a cheat-proof billing system yet. However, 
the potential is so great that VHF opera- 
tors must restudy where their service 
stands as the new age of personal com- 
munications unfolds. 

The second group to suffer the after- 
shock was the politicians. In some areas, 
cable-TV was the politician's pot of gold; 
they've taxed the cable services for just 
about everything possible. They've even 
gone so far as to push them into providing 
so-called free public-access channels 
along with studio facilities. Very often the 
politicians were so busy trying to find new 
ways to tax the cable industry that years 
dragged by before the cable was ever in- 
stalled. For example: in New York City, 



TELETEXT AND 
-O TV BROADCAST 

INPUT 



I 



_. INTERACTIVE 
n COMPUTER 



COMPUTER 
. INFORMATION 
SERVICES 
RADIO PAGING 



KEYBOARD 



DIAL-UP TELEPHONE 

FOR BANKING, 
SHOPPING, ETC. 



FIG.1 



the leading center for communications, 
cable TV outside of Manhattan (what vis- 
itors usually consider to be the entire city) 
was ten years behind the times because the 
politicians tried to squeeze blood from a 
stone. In fact, until they saw the specter of 
high technology on the wall, nearly four 
million people had no hope of receiving 
cable TV in their homes. Unfortunately, 
the system they'll get will probably be 
outdated before it's ever installed. 

What is the specter on the wall? It's 
DBS (Direct Broadcast Satellite). Only 
three years ago there was no such thing as 
DBS. not even the concept. For those not 
familiar with DBS, it works in the follow- 
ing way. Imagine a small microwave-dish 
antenna (under two feet in diameter) on 
everyone's rooftop. That antenna could 
possibly receive 100 channels directly 
from a satellite. For encoded pay-TV, 
viewers could order a decoding signal 
transmitted through the telephone system 
and have the costs for the service charged 
to their credit cards. 

The idea of DBS broadcasts completely 
free of local and state control really 
shook-up the politicians. In fact, it re- 
sulted in a hard-hitting letter to the New 
York Times by a state legislator who fear- 
ed that DBS would eventually eliminate 
the need for interactive cable service. 
That was the first time the general public 
learned that there was a state committee 
looking into cable service and not from 
the viewpoint of TV reception. (What's 
happening in your state?) 

The reason for interest on the state level 
is that cable TV is presently the most 
advanced form of interactive communica- 
tions. Since almost anything you want or 
do will wind up on some form of TV 
display, the easiest thing to do is to inte- 
grate it into a home system. The general 
idea is that two-way digital communica- 
tions could be multiplexed on the cable in 
addition to regular TV programs. That 
would allow viewers to transmit requests 
for specific TV shows, computer" pro- 
grams, videotex or teletext data, and even 
pay their bills through the bank using a 
home computer system. An example of 
what a DBS setup might look like in your 
home is shown in Fig. 1. For simplicity we 
won't go into the transmission of digital 
TV pictures. 
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How it works 

That setup could consist of a TV re- 
ceiver, a digital keyboard, and a multi- 
plexer (as shown). The multiplexer would 
encode and decode digital information. 
The digitized instruction (or data) is gen- 
erated at the keyboard and encoded by the 
multiplexer. That signal would then be 
transmitted to the head-end (cable ser- 
vice) using standard coaxial cable that 
handles signals in both directions. At the 
head-end, the digitized instructions (re- 
ceived from your home) are sent to a cen- 
tral computer that can handle any number 
of specialized services. That computer 
would do the routing to the bank, control 
the electronic lock on your TV (so you can 
view a pay-TV program), or even make 
your doctor's pager go beep because your 
blood pressure is too high. The customer 
could also order computer programming 
that would keep personal records, tutor 
the tots, or whatever is desired. 

Aside from the loss of tax revenue, 
what worries politicians is that DBS 
might mean the death of interactive cable. 
After all, DBS can provide all the non- 
interactive services such as TV; while the 
interactive functions could easily be ac- 
complished through the telephone sys- 
tem, using personal computers, as is 
presently being done by some local 
banks. Then, why have interactive cable? 
The why. is what bothers the politician, 
because it means the loss of information. 

Politicians foresaw the ability to learn 
everything there was to know about their 
constituents through the interactive cable- 
network. How you ask? Say, for instance 
that you pay your doctor, lawyer, bank, 
charge account, etc. by interactive cable 
(which is what the bankers envisioned): 
Now. add to that information on what kind 
of movies you order (adventure, triple-X, 
or PG): Couple that to the kind of pro- 
grams you're willing to pay for. and 
whether you've made a contribution to a 
political party through an interactive 
fund-raiser. And you'll find that a single 
billing computer has an almost perfect 
protile on you and your family. That's one 
heck of a lot of personal data, worth more 
than the cost of the cable service (to the 
politician). 

As you can see. if DBS systems were 
used for TV reception; the whole cable 
system would not be necessary. With a 
small personal computer connected to the 
telephone system you could handle your 
own communications directly with the 
bank, the doctor, the computer service, or 
anyone. Also, there *d be no centralized 
records on you or your family. 

Right now. FM subcarriers and the in- 
teractive cable system represent the lead- 
ing edge of high technology for personal 
and family communications. But keep an 
eye on DBS. It can do a lot more than just 
transmit TV pictures. R-E 
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COMPUTER CORNER 



IBM's new computer 

LOU FRENZEL 



IBM HAS BEEN IN THE PERSON AL-COMPUT- 

er business for only a Utile over two years. 
However, in that short period of time it has 
managed to capture approximately 25% 
of the total market. That's an incredible 
amount and the greatest percentage held 
by any one manufacturer. Apple is second 
with over 20%, while the rest of the mar- 
ket is divided up among well over a hun- 
dred others including Texas Instruments, 
Commodore, Radio Shack, and Atari. 

IBM's success is attributed to two ma- 
jor factors. The first is that the IBM PC is 
a fine machine. It is powerful, flexible, 
and can be configured and expanded to 
almost any application. 

Of course, the other reason is IBM's 
well-known name and reputation. It's a 
big company that one can trust. Consum- 
ers like that. 

The IBM PC. however, is really no 
home computer. By that we mean that it is 
an expensive machine that few individuals 
can afford for home applications. While 
the PC can play games with the best of 
them, it is not the kind of machine one 
buys for entertainment alone; it is a se- 
rious computer for business applications. 

The new machine 

On November 1, 1983. IBM announced 
a new home computer called the PCjr (see 
Fig. I), Rumors about that new home 
computer, which had been code-named 
Peanut, have been around for almost a 
year. Unlike the PC. IBM's new machine 
is a product that's aimed directly at the 
home-computer marketplace. 

The rumors about the PCjr, which IBM 
would neither confirm nor deny, greatly 
affected the home-computer industry. The 
most significant effect that it has had was 
to hold prospective buyers in place to wait 
for the new product. Competitors claim 
that that took away a lot of sales. Now that 
the new computer is available, perhaps the 
home-computer marketplace will settle 
down for a while. "Then again, maybe it 
won't. 

So what is the new PCjr like? First of 
all. it uses the popular 8088 micro- 
processor. The original rumors indicated 
that the machine would use Intel's latest 
variation of the 8088 known as the 80188. 
However, large-scale production prob- 
lems and/or high price levels could have 




FIG.1 



been what made IBM change its mind. 

The PCjr comes in two basic forms. In 
its lower price form it contains 64K of 
RAM and no disk drive. It does have 
provision, however, for two plug-in ROM 
cartridges. 

In its expanded form, the PCjr comes 
with !28Kof RAM and a single 360K disk 
drive. ("The basic model can be upgraded 
to the enhanced version.) To use the disk 
drive, you must have IBM's latest version 
of the PC-DOS operating system, version 
2.1. That updated and revised version of 
PC- DOS 2.0, which was introduced in 
March 1983, is used by the IBM PC/XT. 
The PCjr cannot run PC-DOS l.l, which 
is the primary operating system for most 
IBM persona] computers. 

One of the most interesting features of 
the new machine is its keyboard. The unit 
uses its own specially designed 62-key 
keyboard. It is unique because it's cord- 
less. The keyboard communicates with 
the base unit via infrared, using an ar- 
rangement similar to that used with most 
remote control units on TV sets. The key- 
board has a range of about 20 feet and, of 
course, contains its own built-in battery 
supply. That cordless feature gives great 
flexibility in using the machine and 



should make it popular in a home environ- 
ment. A cord is available at extra cost for 
those who want one, or for those instances 
where more than one unit is in use. 

That's not to say that all is well regard- 
ing the keyboard. Rather than using a 
standard typewriter- type keyboard, IBM 
has chosen to go with calculator-type 
keys. That type of keyboard is just not 
suitable for applications such as word pro- 
cessing or any other task where productiv- 
ity is important. The reasons for IBM's 
choice of keys is not clear. Cost may have 
been a factor, or perhaps the company was 
worried that the PCjr would cut into the 
sales of PCs to business. 

Like most other personal computers, 
the PCjr comes with BASIC, Here, a 
version of Microsoft's BASIC interpreter 
is stored in ROM . Also stored in ROM is a 
cassette-tape operating system that lets 
you use a cassette recorder for mass stor- 
age. The ROM also contains a shdrt tu- 
torial on how to use the keyboard. 

Many of the applications programs for 
the PCjr are supplied in plug-in ROM 
cartridges. Most of those are games and 
simple educational programs. Included 
among those cartridges is a 32K BASIC 
enhancement that allows you to use a 
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joystick or lightpen. It also upgrades the 
BASIC'S graphics and music capability. 

For more advanced applications, the 
software is, of course, available on disk. 
Among the disk software currently avail- 
able for the machine is PFS:File, 
PFS:Report, and Time Manager. 

Note that most of the disk software 
available for the PCjr is not compatible 
with the original PC and vice versa. It 
would have been foolish of IBM to make 
the two machines compatible. IBM would 
lose millions in sales of their big machine 
to the PCjr if that were the case. While 
many of the available programs can be run 
on both, they come in versions that are 
specially adapted to the particular ma- 
chine. 

Finally, the PCjr displays 40 columns 
(80 columns in its enhanced version) on a 
standard TV set, color video monitor, or 
RGB monitor. 

With regard to accessories and pe- 
ripherals, IBM offers an internal modem 
module for communications applications, 
joysticks, and a parallel interface for a 
printer. IBM is also offering a compact 
thermal printer that will accommodate 
80-character lines and graphics. At a sug- 
gested price of $169, it is one of the lowest 
priced printers on the market. 

It's anybody's guess how popular the 
IBM PCjr will be. But if the popularity of 
IBM's original PC is any indication, you 
can expect it to be an overwhelming suc- 
cess. It'll probably be tough to beat. With 
a huge number of sales expected, third- 
party software and accessories companies 
will spring up everywhere to provide soft- 
ware and hardware of all types. If you are 
shopping for a home computer to play 
games, or to use for educational pur- 
poses, the PCjr is a good one to look at. In 
its basic form it sells for $695. The en- 
hanced disk -drive model sells for $1295. 

Long Live the Competition. 

The PCjr will obviously make a dent in 
the home-computer market. However, it is 
high priced for a home computer, leaving 
ample marketing opportunities for other 
manufacturers. Popular home computers 
like the Commodore 64 and Radio 
Shack's Color Computer models may not 
be severely affected by the PCjr. Most of 
those machines sell in the $200 to S300 
category and, as a result, are a lot more 
affordable than the up-scale PCjr. There 
are still millions of people who want a low 
priced entry- level machine. For instance, 
for those just coming to personal comput- 
ers, an inexpensive introductory product 
is desirable since it limits their outlay 
should they find that they don't like com- 
puting. Better to have a $200 machine on 
a closet shelf than a $600 or $1200 one. 

IBM's new entry seems to be targeted at 
more affluent entry- level customers. It is 
also aimed at home users looking for their 
second machine. The PCjr is certainly a 



step up from the low-end machines, but it 
does not require the cash commitment 
that a machine like the PC does. 

Another area that the machine should 
do well in is education. In fact, the Wall 
Street Journal recently reported that Vir- 
ginia Polytechnic Institute has ordered 
1600 units for use by their engineering 
students. 

IBM, then, has chosen an interesting 
niche for its new machine, one that will 
guarantee them incredible volume but 
also one that will not destroy the competi- 
tion or their booming PC business . R-E 
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At any level it takes 
work and a few 

sacrifices. But with 
CIE, its worth it 



Whoever said, "The best 
things in life are free," was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it 

You fight for what you get. You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to C1E. 

You can learn electronics by 
spending some hard-working time 
at home Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class- 
room. The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing. . .even to create new 
leisure- time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 

1 . No previous electronics knowl- 
edge, but do have an interest in it; 

2. Some basic knowledge or experi- 
ence in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 

Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment 

CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else CIE has the elec- 



tronics course that's right for you. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next 
You learn at your own pace 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 
Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist -jjjfjj 
best qualified to answer mL 
your question in terms M 
you can understand. • \ 



CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics— or any 
other career field— is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
of the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor. . .government-certified 
proof of your specific knowledge 
and skills. 

Today is the day. Send now. 

Fill in and return the postage- 
free card attached. If some ambitious 
person has removed it cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative contact 
you to answer any questions you 
may have 

Mail the card or 
the coupon or write 
CIE (mentioning the 
name and date of 
this magazine) at: 
1776 East 17th 
Street Cleveland, 
Ohio 44114. 




CIE 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Street;. Cleveland, Ohio 44114 
Accredited Member National Home Study Council 
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YES... I want to learn from the specialists in electronics— C!E. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program, , , 
plus my FREE package of home study information. 

Print Name 



Address- 
City 



.Apt_ 



-State. 



. Zip- 



Age . 



-Area Code/Phone No.. 



-/- 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran □ Active Duty 
MAIL TODAY! 
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STATE OF SOLID STATE 

Telephone ringer IC's 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



FOR YEARS. MANY OF US HAVE FOUNDTHE 

strident tones of a telephone bell annoying 
and have wished for something with a 
more pleasant tone. Others have wanted 
an extension telephone ringer in the 
garage, workshop, or similar location, but 
never got around to having one installed 
by the telephone company. Now, 
Motorola has introduced the MC34012 
telephone bell ringer IC, a simple solid- 
state device that can be Used as a solution 
to both problems. A pinout of that device 
is shown in Fig, 1. 

Let's see what the pin functions are: Pin 
I (rg) is the negative output of the internal 
diode bridge. Pins 2 and 3 (ac, and ac 2 ) 
are the input terminals for the AC tele- 
phone-line ringing signal. Pin 4 (ro) is 
the ringei output terminal. Pin 5 (ri) is the 
positive supply terminal for the oscillator, 
frequency divider, and buffer/amplifier 
circuits. Pin 6 (rs) connects to an external 
sense resistor, pin 7 (rf) connects to a 
filter capacitors, and pin 8 (rc) connects 
to an external R-C circuit that controls the 
frequency of the internal oscillator. 

The MC34012, a monolithic PL linear 
device, is housed in an 8-pin plastic DIP. 
That [C is used to drive a piezoelectric 
ceramic sound transducer to produce a 
pleasant warbling lone at a suitably high 
audio level. It is available in three output- 
frequency ranges, and those ranges are 
indicated by the suffixes -1,-2 and -3 that 
identify the 1-kHz, 2-kHz and 500-Hz de- 
vices, respectively. 

The MC34012-1 has a base frequency 
of 4 kHz and produces 800-Hz and 1000- 
Hz tones. Similarly, the MC34012-2 os- 
cillator operates at 8 kHz and generates 
1600 and 2000-Hz tones. The MC34012-3 
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has a 2-kHz oscillator and produces a 
400- and 500-Hz tone. The warble fre- 
quency of the devices is 13 Hz. The tone 
ringer output can source or sink 20 mA 
with an output- voltage swing of 20 volts 
peak-to-peak. 

The input impedance presented to the 
telephone line by the devices meets Bell 
and EIA requirements. Typical perfor- 
mance characteristics of the three devices 
are given in a table available from the 
manufacturer. Now, let's look at how 
those devices work. 

How the ringer works 

Figure 2 shows the functional block 
diagram of the MC34012. It consists of a 
relaxation oscillator and two frequency 
dividers that provide the high- and low- 
frequency segments of the warble tone, as 
well as the 12.5-Hz warble rate. The IC is 
connected across the telephone line 
through the series network consisting of 
RI and CI. The line-input resistor, Rl, 
controls the ringer's input impedance as 
seen by the telephone line. That resistor 
also limits potentially harmful current 
surges caused by line transients, and in- 



fluences the ringing -threshold voltage. 
The value of RI can range from 2000 to 
10.000 ohms. Capacitor CI provides AC 
coupling between the line and the IC, and 
also controls the ringer's input impedance 
at low frequencies. The value of that ca- 
pacitor can range from 0,4 to 2.0 ^F 

The base frequency of the relaxation 
oscillator, which can range between 1 kHz 
and 10 kHz, is determined by the values of 
R2 and C2. The capacitance value of C2 
may range between 400 pF and 2000 pF. 
Frequency-determining resistor R2 may 
be a selected value between 150 and'300 
kilohms. The frequency of the warble 
ume at the ringer output terminal (pin 4) 
switches between / /4 andf^S at a 12.5- 
Hz rate. 

The DC voltage needed to power the IC 
is obtained by rectifying and filtering the 
20-Hz AC ring-signal voltage (60 to 90 
volts RMS). That DC voltage supplies 
power to the tone generator and the cir- 
cuits needed to drive the ceramic trans- 
ducer. The ringing-signal voltage is rec- 
tified by the full- wave bridge and develops 
currents along two paths. In one path, an 
continued on page 96 
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THE DRAWING BOARD 



Using the 4018 

ROBERT GROSSBLATT 



LET S CONTINUE THE DISCUSSION OF THE 

4018 that we began last time. 

Before we see what's necessary to 
make the 4018 start to do things in the real 
world, it's a good idea to spend a little 
time going over the circuitry we need to 
make the device programmable. The first 
thing you should realize if you start play- 
ing with the IC is that the jam inputs and Q 
outputs are complimentary — when an in- 
put is low. the corresponding output is 
high. The reason for that apparent bit of 
insanity has to do with the internal design 
of the device and is just one of those 
things we'll have to live with. In passing, 
it should be mentioned that there are ways 
to take care of that if you regard it as a 
problem. 

Remember that that !C is really a series 
of daisy-chained flip-flops; i.e. a shift reg- 
ister with parallel and serial inputs. When 
we make it programmable, all we're 
doing is preloading the flip-flops. That 
fact, coupled with the fact that the zero 
count has all highs on the outputs, makes 
the coding of the 40)8 unique. Table I is a 
listing of the code to keep in mind when 
you use the jam inputs. 




In Fig. I we have the circuitry we talked 
about last month. Resistors Rl and R5 
hold all the jam inputs high. They're se- 

leetiveh brought low with SI. a rotary 











TABLE 1 












JAM1 


JAM2 


JAM3 


JAM4 


JAMS 


COUNT 


Q1 


Q2 


Q3 


Q4 


Q5 




















1 


1 


1 


1 


1 


1 














i 





1 


1 


1 


1 


1 


1 











2 








1 


1 


1 


1 


1 


1 








3 











1 


1 


1 


' 


1 


1 





4 














1 




1 


1 


1 


1 


5 




















1 


i 


1 


1 


6 


1 




















1 


1 


1 


7 


1 


1 




















1 


1 


8 


1 


1. 


1 






















1 


9 


i 


1 


1 


1 























CLOCK 






d/a 

COWVERTEa 



WAVE SHftp£P/1 
OUTPUT QiJFFtT ' 



FIG. 2 



switch that encodes all the inputs prop- 
erly. The 4018 won't pay any attention to 
the jam inputs unless the prf.set enable 
pin. pin 10, is brought high. That is taken 
care of by ICl-a and ICl-b, half of a 4001 
quad nor gate. If you look at the data in 
Table 1 you' II see that 04 and q.s can be 
decoded when the count reaches nine and 
we can use that to flash a high at the 
preset enable. If that looks strange 
compared to the 4017. remember that pre- 
loading the 4018 at the jam inputs means 
that we're telling the IC what number to 
start the count with; on the 4017 we were 
telling the IC what number to end the 
count with. That may seem a bit strange 
but such are the peculiarities of things in 
the digital world. Seriously though, it's 
really a very important point and you 
should make sure you understand it. 

There is a fundamental difference in the 
4018's fixed and programmed modes. Ob- 
viously the hardware is different, but 
there's also a difference in just how the IC 
goes about actually dividing a frequency. 
In the fixed mode, the data on the selected 
output pins is constantly being recircu- 
lated through the internal flip-flops. 

When the count reaches the number 
you've chosen for division, a logic one 
(high) is force- fed to the data input and 
appears at the oi output with the arrival of 



the next incoming clock pulse. What is 
really happening here is that a particular 
stream of ones and zeros are trapped in the 
IC. Division, then, is being done by start- 
ing with a count of zero and working our 
way up the ladder. 

Fixed mode division, as we've already 
seen, is quite a different thing. We preload 
the beginning number and let the device 
count from there to ten. The output fre- 
quency in that case can be picked off the 
data input just as it was in the fixed mode, 
but the waveforms are very different in the 
two cases. With fixed-mode division we 
wind up with a 50/50, or nearly 50/50, 
duty cycle. In the programmed mode, 
symmetry is out the window. 

What, you may very well ask, is the 
advantage in using that IC? Well, the parts 
count is lower in circuits using the 4018 
than in circuits using the 4017 — only two 
external gates are needed as opposed to 
four — and we have a means of program- 
ming the IC that is completely indepen- 
dent of the outputs, tf you think about that 
for a moment and take another look at Fig. 
I. you'll realize that the rotary switch 
there could easily be replaced by some- 
thing much more exciting and versatile, 
namely a microprocessor. We'll get back 
to that in a few months or so. 

continued on page 97 
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"I built this 16-bit computer and 
saved money. Learned a lot, too." 



Save now by building the Heath kit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit money you can use 
to buy the peripherals and software of your choice. 



H-100 SERIES COMPUTER SPECIFICATIONS: \ 


USER MEMORY: 


Mail Merge 


192K-768K bytes* 


Data Base Manager 


MICROPROCESSORS: 


File Manager 


16-bit: 8088 


General Ledger 


8-bit: 6085 


Accounts Receivable 
Accounts Payable 


DISK STORAGE: 


Inventory Control 


5.25" disk drive. 


Sales Invoicing 


8" disk drive 


Lotus 1,2,3 


Winchester drive 


PeachText 5000 


KEYBOARD: 


Fortran-86 


Typewriter style, 95 keys, 


Cobol-86 


13 function keys, 


Pascal 


18- key numeric pad 


Basic Compiler 


GRAPHICS: 

Always in graphics mode. 


Most standard 
8-bit CP'M 
Software 


64Qh/225v resolution; up to 


eight colors are available** 


M 


COMMUNICATIONS: 


•*>v 


Two RS-232C Serial 




Interface Ports and 


_ ^ 


one parallel port 


. < m*m . , 


DIAGNOSTICS: 


■r 


Memory selt-test 


^» 


on power-up 


* 


AVAILABLE SOFTWARE: 


HI 


Z-DOS (MS-DOS) 




CP/M" 




Z-BASIC Language 




Microsoft BASIC 


- ^*^"*^i^^ Ki _^ 


Mu I tip Ian 


-j 


SuperCalc J^^^ 




WordStar 


a A 





'192K bytes stafidard. 

"Optional. 
CP'M Is a registered 
trademark of Digital 
ResearcK. 



The H-100 is easy to build - the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge - "We wont let you fail." Help is as close 
as your phone, or the nearest Heathkit Electronic Center."' 

And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes 
a big difference by processing more data faster. 

Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 

Want room to grow? The H-100's standard 192K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a 64K standard for many 
desktop computers. 

And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
allowing your investment to grow. 

High-capacity disk storage, too. The H-100's 5.25" floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5,25" and 
external 8" floppy disk drives. For maximum storage, an 
optional internal Winchester disk drive is also available. 

For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center 
for a demonstration! 



The H-100 gives me 
the most for my 
computer dollar! 




Heathkit 



Heath 



A subsidiary of Zenith Radio Corpor 
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Heathkit Electronic Centers are units of Verrtechnology Electronics Corporation 
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An easy and accurate I FT test 

JACK DARR, SERVICE EDITOR 



SEVERAL YEARS AGO, THE FIRST 1NTE- 

grated flyback transformers (IFT) began 
to appear. Those first IFT's gave many 
technicians quite a bit of trouble, so it was 
very natural that they weren't too fond of 
them! However, over the years they've 
been dramatically improved and today are 
used in many modern TV sets. Because of 
that, we thought you might be interested 
in an easy and very accurate test method 
that we've recently run across. 

The method that we'll describe here 
doesn't use any test equipment that you 
don't already have (or should have!). All 
that's needed is a variable transformer, a 
scope (either single or dual trace), an AC 
ammeter, and a couple of short clip-leads. 
Basically, all you have to do is to arrange 



things so that the horizontal oscillator 
runs. Then monitor the prescribed test 
points (with a scope) while gradually in- 
creasing the line voltage to approximately 
l A of its normal value. 

Procedure 

The first thing to do is to connect the 
variable transformer and ammeter as 
shown in Fig. 1. The ammeter should have 
a range of at least 5 amps. 

Figure 2 shows a partial schematic of 
Sylvania's C3 color-TV chassis that we 
talked about last month. While we'll talk 
specifically about that chassis, the meth- 
od we'll use can be adapted to others. 
Assuming that you're using a dual-trace 
scope, first connect Channel A of the 
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scope to the output of IC500, the horizon- 
tal oscillator. (That IC isn't shown in the 
figure, but its output is — at the input of 
0400.) Set the Channel A attenuation to 5 
volts and the timebase to 10 u.s-per-divi- 
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sion. Now, connect Channel B to the col- 
lector of Q452, the horizontal-output 
transistor. (That transistor also isn't 
shown. The horizontal drive signal — 
from T402 — is fed to its base.) Set the 
scope to 10 p.s-per-division and the at- 
tenuation to 100 volts. 

Next, connect a clip lead across R406 
in the starter circuit. Doing so raises the 
start voltage to a level that will maintain 
the operation of the horizontal oscillator. 
That voltage is normally 10-volts DC, but 
at the reduced line voltage you should 
read about +5.6 volts. Note: Our tests 
were made with the line voltage as low as 
40-volts, AC: you shouldn't have to raise 
the voltage above 70- volts AC. Before 
going any further it's a good idea to dis- 
able the error latch circuit by removing 
R436, That's because if there's some 
other trouble with the set, the error latch 
may fire and kill the horizontal drive sig- 
nal. Caution: be sure that the set is never 
plugged into full line voltage with R436 
removed or you'll be inviting a mess of 
trouble for yourself. 
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Now using the variable transformer, 
gradually increase the line voltage until 
you see a 7-volt peak-to-peak sawtooth 
signal on Channel A of your scope. That 
sawtooth signal goes to the pulse-shaper 
and the switched- mode transformer that 
drives the horizontal -out put circuitry. If 
the Channel A scope pattern is like the 
one shown in Fig. 3-a, you have a good 
drive signal . Now, look at Channel B . you 
should see a clean 500-volt peak-to-peak 
pulse as shown in Fig 3-b, if so the IFT is 
good. If the drive signal is good but you 
have a distorted or scrambled signal on 
Channel B, as shown in Fig. 3-c, you've 
got a problem. 

If the signal is distorted be sure to 



check all rectifiers used in the numerous 
low-voltage supplies (there are 4 or 5 of 
them). Watch out for shorts. Should your 
measurements indicate a short, stop and 
check out all of the low-voltage supply 
circuits. A shorted diode in any one of 
those supplies will cause trouble. Also, 
check for blown fuses and burnt compo- 
nents. If you discover any evidence of a 
short, measure the resistance of the asso- 
ciated components and make any neces- 
sary repairs. Study the schematic 
carefully to see if there is a low-voltage 
shutdown circuit in the set. If so, disable 
it and follow the same procedure as be- 



fore. ("The same precautions apply.) If 
after making all the necessary checks, you 
still get an indication of a short circuit, 
you can be fairly sure that the IFT is bad 
and should be replaced. If you don't get 
the correct waveform, check the time-per- 
di vision setting of your scope. After ser- 
vicing, check to see that all jumpers have 
been removed and all disconnected parts 
have been replaced. 

Though the above method was de- 
veloped for the Sylvania/Philco C3 chas- 
sis, we don't see why the basic procedure 
couldn't be adapted to other manufac- 
continued on page 95 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate S605 per each insertion, 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additonal charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS, 
200 Park Ave. South. New York, NY 
10003. 




MAE 3 MICROWAVE ANTENNA— 32 DB 
Gain 1.9-2.5 GHz Tuneable. Complete with 
hardware for horizontal or vert, polarity, power 
supply, down convertor, 2 stage RF AMR 
Commercial grade, S89.95. By phone or mail 
order only. Visa or MC. 'Check or M.O. 
"Check orders held 30 days before shipping. 
5% shippings handling. KASHIWAGI ELEC- 
TRONICS CORP., 3555 S. Highland Dr, 
Suite 14, Las Vegas, NV. 89103, 
702-367-1241. 
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VIDEO CASSETTE REWINDER VHS and 
BETAMAX— Prolongs the life of tapes and 
tape heads. Saves time and is fully automatic. 
$49.95 plus 5% shipping and handling. 
Check or money order. No COD'S p tease. 
Send 52.00 for catalog on Video, Computers, 
and telephones. Bay State Electronics, P.O. 
Box 263, Accord, Mass. 02018. -;->.<<■ »u 
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THE MEAN LITTLE KIT New compact kit of 
electronic tools. Includes 7 screwdrivers, 
adjustable wrench, 2 pair pliers, wire stripper, 
knife, alignment tool, stainless rule, hex-key 
set, scissors, 2-flexible files, burnisher, 
soldering iron, solder aid, solder and de- 
soldering braid. Highest quality padded zip- 
per case. Send check or charge Bank- 
Am erica rd, Mastercarge, or American Ex- 
press. The jTK-fJsells for $95.0Q-^JENSEN 
TOOLS INC., 7815 S. 46th Street, Phoenix, 
Arizona 85040, (602) 968-6231. 
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CELSISTRIP" TEMPERATURE RECORD- 
ING LABELS cover a range from 105°F to 
500°F, available in individual dots or mult- 
recording strips. Celsistrip* gives a perma- 
nent reading of any surface. Use them as a 
guarantee misuse claim waiver label. Priced 
as low as 170 each (in quantity). Free sample. 
SOLDER ABSORBING TECHNOLOGY, 
INC., South End Bridge Circle, Agawam, 
MA 01001. Toll free #1-800-628-8862. 
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MINIATURE WW 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings! EIA 
color coding. 1 ohm thru 10 megohm. $3.75 
per hundred per value. Mastercard, Visa, 
American Express, accepted. Please add 
$2,00 for shipping. California residents add 
6% Sales Tax. No C.O.D. ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300-D E. Edinger 
Ave., Santa Ana, Ca. 92705. (714) 
547-8424. 
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WIRELESS & ELECTRICAL CYCLO- 
PEDIA. Originally printed in 1918, this 176- 
page reprint of the complete catalog gives 
you an accurate look at the state of electron- 
ics in 1918. Contains everything from a Zinc 
Spark Gap to a 1 000-Mile Receiving Outfit. 
You can get your own copy of this modern 
antique, profusely illustrated, for only $4.95 
plus $1.00 P&H, Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue, South, New York, NY 10003. 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the sinewave, gated pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, waveforms and trouble shooting hints. 
Only $12.95 puis $1.50 first class shipping 
and handling. RANDOM ACCESS, Box 
41770R, Phoenix, AZ 85080. 
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APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 
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turer's sets using the same type circuitry 
with a little ingenuity. That is, provide a 
start-up and run voltage to the horizontal 
oscillator with an external low- voltage DC 
supply. You don't have one? How about 
the bias box in your alignment setup? 
They have the right voltage and most of 
them will supply the full current needed! 
If you don't have one, but your sweep 
generator or marker/adder has one or two 
built-in. that's fine (my Heathkit IC-57 
does). 

Why not try looking for other ways to 
use that test setup; it just might turn out to 
be a handy-dandy idea! R-E 
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SYNC PROBLEMS 

I am having trouble tracking down the 

cause of a problem with an RCA EQ-33SW. 

The set works fine until there is a dark 

continued on page 110 
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-YOURS FREE. 
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latest digital multimeters to trie famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send bOi for first class mail. 
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Model 2816 $150 



■ Futl manual or full autoranging on 
volts and ohms 

■ Single rotary selector switch 
control 

■ 0.25% DC accuracy 

■ 500 hour battery fife 

■ Continuity test beeper 

■ Diode check 

■ Transient and overload protected 
• High energy fuse 

Model 2807 $115 

Same features as Model 2816 with 0.5% 
DC accuracy 

Model 2806 $75 

Autoranging only on volts and ohms, 

manual amps. 0.7% DC accuracy 

For more information contact your 

B&K-PRECISION 

distributor or write for specifications. 
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CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 • 31 2<889-9087 



CIRCLE 16 ON FREE INFORMATION CARD 



STATE OF SOLID STATE 



continued from page 88 



internal Zener diode between pin 5 and 
ground provides 22 volts to operate the 
oscillator, frequency dividers, and buffer/ 
amplifier output stage. Capacitor C4 ( l.O 
to 1 0.0 u.F) filters the supply voltage for 
the tone-generator circuits and provides 
an AC-current path to ground for the 10- 
volt RMS ringer signal when the phone 
ringer is not driving a load. Potentially 
harmful line transients trigger the SCR 
when the Zener regulator current exceeds 
about 50 mA. When the SCR fires, it 
diverts current from the shunt regulator 
and reduces the power dissipated within 
the IC. 

In the second current path the rectified 
ring- signal voltage produces a current 
flow through R3. the input-current sense- 
resistor, to control the ringing-threshold 
voltage. The design range for R3 is 800 to 
2000 ohms: increasing that resistor de- 
creases the ring- st art voltage. Capacitor 
C3 filters the voltage across R3 at the 
input to the threshold comparator and also 
filters out the transients developed by the 
telephone dialer. When the voltage across 
C3 exceeds 1.7 volts, the threshold com- 
parator enables the output buffer/ampli- 



fier so that the warbling tone-ringer out- 
put signal reaches the ceramic transducer. 
Suitable values forC3 range between 0,5 
and 5 u,F. 

The MC34012 telephone tone ringer is 
available from Motorola distributors, and 
wholesale and retail parts suppliers and is 
priced at SI. 24 each in lots of 100 to 999. 
Suitable piezoelectric transducers include 
the PT-7 and PT-8 models from Mallory 
Distributor Products Co. (Box 1284, In- 
dianapolis. IN 46206) and some of the 
-transducers from L&M Components. 
(PO Box 25110. Portland. OR 97225), 

New microelectronics data book 

Microelectronics Data Catalog is a 
new (1983) 559-page edition that pro- 
vides detailed technical and design data 
on General Instrument's line of integrated 
circuits. The nine families of digital mic- 
rocircuits presented are dedicated to the 
computer and communications indus- 
tries. Product categories listed by chapter, 
include ROM'S, EAROM'S (Electrically 
Alterable fiead-Only Memories), 
Microcomputer, Audio, Telephony, Data 
Commuications, ULA's (tmcommitted 
Logic Arrays), Video, and Tuning. It is 
offered free and may be obtained through 
world-wide sales offices Genera) Instru- 
ment, Microelectronics Div., 600 W. 
John St.. Hicksville. NY 11802. R-E 
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the control unit. Designed for long life and low maintenance, the SA-4 ib t_ 
easily disassembled when service is required. Supplied with 0.039 inchU.Ommj 
tip, tip cleaning pin, and spare filters. 



'Does not Include shipping charges and local taxes. 
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A sine wave generator 

For the moment, however, let's get back 
to the reason we started playing around 
with the 4018. Look back at the timing 
diagram that appeared in February's col- 
umn, the first thing that comes to mind is 
that the symmetry of the outputs is perfect 
for generating sinewaves. As a matter of 
fact, that is one of the most common uses 
for the 4018. Before we actually start 
doing the design, let's lay down the design 
criteria. 

1. The parts count will be as low as 
possible. 

2. Battery operation will be possible. 

3. The bandwidth will be at least 100 
Hz to 100 kHz. 

4. The output frequency will be con- 
trolled by a potentiometer. 

There are all sorts of additional bells 
and whistles that we could add to that 
list — readouts, keyboard frequency-se- 
lection, and so on. All those sorts of 
things are design problems on their own 
and are really beside the point. Once 
we've described the basics we can spend a 
bit of time exploring the extras. 

If you stop and think about it for a 
moment, the basic method behind gener- 
ating a sinewave with a 40 18 is simple. Of 
course, that's just the basic method. Just 
as with anything in electronics, once you 
get past the beginning, things have a nasty 
habit of getting incredibly hairy. How 
sharp your razor has to be in order to cut 
through it all depends on a lot of things 
ranging from the depth of your interest to 
the extent of your need. 

As you should all know by now, the first 
step in any design is to make sure you 
know what you want to do and then work 
out the bare bones of the problem on pa- 
per. You can't talk about components and 
circuitry unless and until you've got a 
clear idea of your objectives and a block 
diagram of a possible solution in front of 
you. Since we know what we want to do. 
our next step is to draw a block diagram. 

Figure 2 is a representation of what we 
want to design. It looks simple because 
the problem is simple — don't forget that 
we've already decided, at least for the 
moment, to drop a lot of the bells and 
whistles. 

All of our discussions the last few 
months have been aimed at laying the 
groundwork for an understanding of the 
design of the D/A converter shown in the 
block diagram. All we're talking about 
there is using the 4018 to convert a stream 
of clock pulses into something that can be 
made into a sinewave. How we would go 
about doing that should be evident after a 
quick look at the 4018 timing chart in 
February's column. All that wonderful 
regularity at the outputs is just perfect for 



what we have in mind. It's a matter of 
adding the outputs together in some way 
to create an up and down staircase that we 
can iron smooth with the wave shaper. 

As with any D/A conversion, the more 
digital steps you start with, the belter the 
analog signal you wind up with. Since the 
4018 has five internal flip- flops, we'll use 
them all. Not only will that give us the 
maximum number of digital steps, but it 
helps us satisfy the first of our design 
criteria — keeping the parts count down. 
Using all the flip-flops in the device 
means that we're setting it up to divide by 
ten. Again, take a look at February's col- 



umn if you're not clear about that. When 
you use the 4018 for fixed division by ten, 
the external parts count is exactly zero! 
You can't do much better than that. 

If the IC is going to be dividing by ten, 
it follows logically that the input clock has 
to run ten times faster than the maximum 
frequency we want for our sinewave. Cri- 
terion 3 means that we're going to need an 
input clock that can put out everything 
from a minimum of I kHz to a top of at 
least I MHz. 

When we continue next time, we'll 
work out the details of the circuit and see 
what we have to do to make it work. R-E 
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DESCRAMBLER 
PASTS 

We stock the exact parts and PC Board for 

Radio Electronic's February Article on building 

your own Cable TV Desc ram bier. 

#701 PAKTS PACKAGE . $29.95 

Includes all resistors, capacitors, diodes, transistors, 

integrated circuits, coils and IF transformers 

(BKAN-K5552AXX). 

#702 PC BOARD $16.95 

Etched and drilled silk-screened PC Board as shown 
in article. 

BOTH #701 & #702 $39.00 

Add $2.50 Posliji 5 Handling 



Orders only 1-617-339-5372 
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7-Bffl inches - 



FIG. 5— THE SOLDER SIDE of board A is shown here, also at halt its actual size. 



IC21. IC27-1C3I. 1C36, and IC42. The 
ICs in the TO-220 cases (IC43. 1C45. 
and IC46) mount with the metal tab either 
to the top of the board (IC46.) or to the 
right of the board (IC43 and IC45) as 
shown in the parts-placement diagrams. 

We'll assume that you have all of the 
on-board components mounted on both 
boards. The next step is to install the 37 
jumpers on board A. using No. 26 wire. 
Their connections are marked on the 
parts-placement diagram in Fig, 10. Some 
of the jumper ends, as indicated, also 
serve as test points. Leave some extra bare 
wire protruding through the component 
side of the board for that purpose. 

When all the board-A jumpers are 
mounted, the inter-board jumpers should 
be installed. Of course, before you install 
the jumpers, you must decide how you 
will mount the boards in a cabinet. Figure 
1 1 , not shown in this issue , shows how the 
boards are mounted in the author's pro- 
totype. Board A is mounted on the bottom 
half of the cabinet on 54t-inch spacers, and 
board B mounts without spacers in a com- 
plimentary fashion on the top half. The 26 
inter-board signal wire connections (No. 
26 wire) are 3W inches long; and the two 
inter-board power wire connections (No. 
20 wire) are 4 inches long. If you keep the 
connections to that length, they will fold 
neatly when the two halves of the cabinet 
are joined. Yet you will still have easy 
access to both boards (for alignment and 
service) when the cabinet is open. Note 
that 1C44 is mounted on the rear panel of 
the cabinet. Be sure to use a heat sink and 
a TO-3 mounting kit. Apply silicone 



grease between case and heat sink for 
good thermal transfer, and use at least No. 
22 wire for connection to the board. 

The other off-board connections in- 
clude the front-panel cdmponents: 
switches S1-S4. and jacks J 1-J5. Use No. 
26 wire for those, except J2: use a short 
piece of minicoax (RG-I74) for that con- 
nection. Use a strain relief for the power 
cord on the back panel and your con- 
struction should be complete. 

When we continue, we'll discuss how 
to check out and align the generator, and 
we'll show you Figs. 6-ll. R-E 
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"It looks as if his horizontal hold needs 
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ELECTROSTATIC DISCHARGE CON- 
TROL: Successful Methods for Micro- 
electronics Design and Manufacturing, by 
Tarak N. Briar & Edward J. McMahon: Hay- 
den Book Company, Inc., 50 Essex Street, 
Rochelle Park, NJ 07662; 194 pages in- 
cluding references and index; 6Vs x 9 
inches; hardcover; S14.95. 

Static electricity is familiar to us all as light- 
ning, static cling of clothing, and sparking 
when we touch a doorknob or other metallic 
objects in cool, dry weather. Static voltages 
up to and sometimes exceeding 15,000 volts 
can be generated by simple motions such as 
getting up from a chair, walking across a 
room, rubbing of clothing, and hundreds of 
other normal, everyday movements. 

This book presents the phenomena of elec- 
trostatic discharge (ESD), its impact on elec- 
tronics components, and the precautionary 
design measures that need to be used in 



controlling static electricity. 

Case histories of ESD damage to micro- 
electronics components are surveyed to alert 
readers to the severity of damage from the 
ESD phenomena. The manufacturing pro- 
cesses that generate static electricity are de- 
tailed, and failure modes and mechanisms 
are discussed in depth and are illustrated with 
examples. 

A guide for establishing, implementing, 
and monitoring an ESD control program is 
provided. 
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PASCAL PROGRAMS IN SCIENCE AND 
ENGINEERING, by Jules H. Gilder & J. 
Scott Barrus; Haycten Book Company, 
Inc., 50 Essex Street, Rochelle Park, NJ 
07662; 339 pages — no index; 6% x 9% 
inches; softcover; S18.95. 
This book contains 11 2 programs that solve 



problems that are encountered by students, 
scientists, and engineers. Each application 
includes a brief introduction to the program's 
theory and algorithm, a complete program 
listing, a sample run, and an explanation of 
the results. 

The first five chapters concentrate on pro- 
grams in general mathematics: coordinate 
transformations, derivatives, integrals, sys- 
tems of differential equations, matrix opera- 
tions, statistics for data analysis, curve fitting, 
and much more. 

The next two chapters provide calculations 
in basic electricity and electronics, from resis- 
tor coding to calculations of resonant-circuits. 
The last five chapters offer programs for com- 
puter-aided design of amplifiers, power sup- 
plies, active filters, passive filters, communi- 
cations lines, and much more. 

All the programs have been tested on Ap- 
ple //+ and Apple He microcomputers with 



PICK YOUR WICK 

Chemtronics manufactures desoldering wicks in two 
wire constructions: Chem-Wik for general purpose 
desoldering with maximum solder holding capacity 
and Chem-Wik Lite, faster acting for critical heat 
sensitive components. As electronic equipment 
becomes smaller, more complex, more demanding, 
Chemtronics family of pure copper desoldering wicks 
will meet your needs with a choice of performance 
characteristics for virtually every desoldering 
application. 
Send for free literature today. 

Chemtronics 

681 Old Willels Path 

Hauppauge. NY 1 1 7 S3 

800-645-5244 

In NY 51 6-5B2-3322 

Telex 968567 
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WHY SPEND A FORTUNE ON A 

DIGITAL CAPACITANCE 
METER? 



The MClQOA comes completely assembl- 
ed and calibrated and at $79.95 Is an 
outstanding value, The extensive range at 
1 pF to 9^999 uF (no external meters re- 
quired) and true hand held portable size 
(only 4V-T x 2Vs" x 1'/0 make the 
MC100A an extremely practical and easy* 
to use instrument for the hobbyist techni- 
cian or engineer. 

CHECK THESE OTHER FEATURES 
'Basic accuracy 1% (+ one count) on 
pF, nF ranges, 3% (± one count) on uF 
range. 

*U&es single 9V battery (not included). 
'Decimal points light up when battery is 
tow or when capacitor is overrange. 
•Full 4 digit high efficiency LED display- 
uses special circuitry to Save on batten' es. 
■ Constructed with a tough impact resis- 
tant plastic case 

OLME YEAR PARTS & 
LABOUR WARRANTY 




& 



DAETRON 

SUITE 105 

1748 MAIN STREET 
BUFFALO. N.Y. 14211 
(416) 255-9701 

DEALER EHQWBIES INYrTEO 



1 pF to 9,9 9 3 uF 



$79.95 



PLEASE SEND ME 

tQuantiiy} MCI00A(SJ ft S79.&5U S 

SHIPPING AND HANDLING S2.75 (per mslrumenll 

G I ENCLOSE CHECK I_ MONEYORDER L" BILL MY VISA 

□ VISA CARD NO 

EXPIRY DATE 



TOTAL *_ 



SIGMA" U St 



Immediate shipping on orders willt money ordws or VISA 
Personal checks please allow 2 10 3 weeks for clearance. 

NAME _- 

ADDRESS 

CITY 



STATE 



ZIP CODE. 



s 

3) 
O 

X 

£ 



99 
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z 

o 

DC 

t- 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buv Warehouse Direct & Save $ 



36 channel 
converter 

$4595 





36 channel 

wired remote 

converter 

only 

$8895 



Send $2 for complete catalog 
of converters and unscram biers 

Quantity DiwOunis * Visa • Master Charge 

Ad d 5 "a <<hi p pi ng — Mich . mi'dcn n ad d 4 "V sales I a x 



C&D Electronics, Inc. 

P.O. Box 21, Jenison, Ml 49428 
(616) 669-2440 



Versatile Lab 
Power Supply 





0nlv $ 125°° 



• 0-30 VDC at 0-2A • Excellent Regulation 
■ Ripple S Noise - 500 uV • Built-in Short- 
Circuit and Overload Protection 

Model 3002A features continuously 
adjustable current limiting and precision 
constant voltage/constant current operation 
with "automatic crossover." This lab-grade 
unit can also be used as a current regulated 
power source. 

Optional 10-turn voltage & current controls: 
$25 each. Add $3.00 for UPS shipping in 
Continental U.S. Check. Money Order or 
COD. accepted. Illinois residents add S% 
sales tax. 

i"T' 

K. U J' ELECTRO INDUSTRIES. INC, 

4201 W. IRVING PK,, CHICAGO. IL 60641 

3 12/736-0999 
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64 K memory and the Apple Pascal system. 
All are easy to read and modify. 
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ELECTRICAL FUNDAMENTALS (Second 
Edition) by J. J. DeFrance; Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey 07632; 
692 pages including appendicies and in- 
dex; 6Vb x 9% inches; hardcover; $26.95. 

Thisbookisessentiallyanupdatedversion 
of the author's earlier Direct Current Funda- 
mentals and Alternating Current Fundamen- 
tals; it is intended for use as a first course in 
electrical/electronics technology, and is 
aimed primarily at the technical institute, 
community, and junior college level. It is writ- 
ten in the conversational style that proved to 
be successful in those earlier volumes. 

The emphasis is on concepts and not on 
mathematical derivations, although mathe- 
matics is used whenever the material pre- 
sented has quantitative aspects that, the 
student needs to be able to evaluate. At the 
end of each chapter are review questions that 
will enable the student to evaluate his or her 
comprehension of the material just covered. 

The student must have a foundation in the 
principles of algebra, and some knowledge of 
basic trigonometry and logarithmic functions. 
Calculus is used in some of the derivations, 
so some background there would be helpful; 
but it is not needed for the comprehension of 
electrical theory or for solving problems. 

A major change in this edition is the switch 
from the phrase "electron flow" to "current 
flow," 
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DOING BUSINESS WITH SUPERCALC, by 

Stanley R. Trost; Sybex, Inc., 2344 Sixth 
Street, Berkeley, CA 94710; 248 pages in- 
cluding appendix, bibliography, and in- 
dex; 7 x 9 inches; softcover; $12.95. 

This book is a collection of over 40 useful 
applications for the SuperCalc program. Su- 
perCalc can be used to forecast sales, pre- 
pare income-tax reports, analyze real-estate 
investments, create expense registers, and 
prepare invoices, among many other uses. 

Many of the programs presented here can 
be used directly to meet individual business 
needs, or they can be modified easily to meet 
specific requirements. 

The goal of this book is (1) to present a 
collection of SuperCalc programs that can be 
applied to business, and (2) to guide the Su- 
perCalc user toward an advanced level of 
familiarity with that powerful tool. 
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OSBORNE 4 & 8-Bit Microprocessor 
Handbook by Adam Osborne & Gerry 
Kane; Osborne, A McGraw-Hill Company, 
630 Bancroft Way, Berkeley, CA 94710; 7 x 
9'/j inches; softcover; $21.95. 

This is a thick book, and not because of 
thick paper; its third dimension comes to 
IVnths inches. We mention that because it is 
not paginated in such a way that one can tell, 
without counting, exactly how many pages 
there are. (There is a separate pagination for 
each of the 15 chapters, as well as for the 
data-sheets pages that follow the chapters. 

What this book does is to give you, from an 
independent source, a description of virtually 
every 4 and 8-bit microprocessor on the mar- 
ket. It can be used to supplement the Os- 
borne 16-Bit Microprocessor Handbook 



(formerly An Introduction to Microcomputers: 
Volume 2 — Some Real Microprocessors). 

Subjects covered in this volume include 
electrical characteristics, applications, sup- 
ply current, reset operation, external inter- 
rupts, data-input timing, signal sequences, 
clock periods, direct-memory access, logic, 
test circuits, manufacturers data sheets, in- 
struction sets, slow memory, bus-expander 
signals, and a host of others. 

CIRCLE 125 ON FREE INFORMATION CARD 

ELECTRONIC INSTRUMENTATION (Third 
Edition) by Sol D. Prensky & Richard L 
Castellucis; Prentice-Hall, Inc., En- 
glewood Cliffs, NJ 07632; 7 x 9/4 inches; 
465 pages; hardcover; $26.95. 

This new edition retains the style and ap- 
proach of the first two editions, presenting the 
latest refinements in technique, accuracy, 
and operation to be found in the field of elec- 
tronic instrumentation. 

Although the latest instruments are dis- 
cussed, the authors concentrate upon the 
most representative, describing each catego- 
ry of instrument in terms of its fundamental 
technique and approach, and the particular 
way in which it offers improved capability of 
measurement. 
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SCIENCE AND ENGINEERING PRO- 
GRAMS FOR THE IBM PC, by Cass 
Lowart; Micro Text Publications, Inc., 
Prentice-Hall, Inc., Englewood Cliffs, NJ 
07632; 132 pages, including appendicies, 
references and further reading, and index; 
6-9 inches; softcover $12.95 (also avail- 
able in hardcover, S16.95). 

This book presents 19 programs designed 
to make optimum use of the personal com- 
puter for scientific and engineering applica- 
tions. There is thorough documentation, 
sample runs, and formulae. The programs 
include: graph for piotting and interpretation; 
function generator for numerical function 
evaluation; azimuth and elevation for geo- 
synchronous satellites; bit -error rates for vari- 
ous modulation schemes; system-reliability 
evaluator; any base to any base conversion, 
and finding resonant L-C circuit parameters. 

All programs are written in IBM PC BASIC 
and are compatible with BASIC versions 1.10 
and 2.0. 
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SIMPLE INTERFACING PROJECTS, by 
Owen Bishop, Prentice-Hall, Inc., En- 
glewood Cliffs, NJ 07632; 168 pages., no 
index; 6 x 9 inches; softcover S10. 95 (also 
available in hardcover, $17.95). 

This book is directed to the microcomputer 
owner and presents projects through which 
he or she can make that microcomputer more 
powerful. 

In addition to complete, step-by-step in- 
structions for constructing the 12 interfacing 
projects presented, there are guidelines for 
testing, troubleshooting, and programming, 
as well as flow charts. All of the projects can 
be adapted for use on any microcomputer, 

The 12 projects are: electric-kettle control- 
ler, real-time clock, bleeper, graphic tablet, 
music generator, ROM board, mains remote 
control, voice- operated controller, sound pro- 
cessor, digitiser pad, telephone modem, and 
alarm-clock timer. R-E 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



"Maybe 
it will 

away. 



The five most 
dangerous 

words in the 

English 

language. 



American 
Cancer 
Society 



POWER SUPPLIES 



continued from page 70 




FIG. 10— AN OVERVOLTAGE crowbar circuit can 
be u s e d to p rote ct t he p ower su p p I y a n d t h e I oa d 
In the event that an excessively high voltage is 
applied to the load. 

output from the op-amp is positive. That 
positive voltage is applied to the gate of 
Ihe SCR, turning it on. When on, the SCR 
acts like a short circuit across R L , protect- 
ing both the load and the supply. 

If the connections to the inverting and 
non-inverting inputs to the op-amp in Fig. 
10 were interchanged, we would have an 
under voltage protection circuit. The load 
and regulated supply would be shorted by 
the SCR when the voltage across R L drops 
below a specific level . R-E 




Be a 
MICROCOMPUTER 

SERVICE 
TECHNICIAN 

Tiain at home in spare time. * . 
He previous experience needed 
Sales of small computers are 
running over a billion dollars a 
year. That's why a whole new 
business rs starting up- 
devoted entirely to small com- 
puter repair. And right now is 
the time to get in on the 
ground floor — either working 
for someone else or in your 
own computer repair 
business. 
Start making money in electronics 

No need 10 quit your job, change your daily routine or take 
time from family responsibilities. And you don't wasle 
time going to and from class because you train al home in 
spare ti me. The ICS Microco m p uter 
Repair Course is designed tor 
beginners — people with no previ- 
ous experience who want to gel 
started fast. And you should be 
ready for an entry-level job 
repairing small computers even 
before you finish this course. 

Experts show you what to da... 

how to do it! We start you fast with 
the basics, and everything is 
explained in e a sy-io- understand 
language complete 

with plenty of dia- 
grams and 
drawings 




Yuu retfllve 
mfcropracfpsaair 
trilnar, digltsi 
V.O.M.indmuch 
mar* Included 
wiiti court*. 



SEND FOR FREE FACTS 




School of Computer Repair, o«pi. DE024 

ScranEon. Pennsylvania 18515 
Send free facts and color brochure telling how I can get 
in lo computer repair at home in my spare time. No obliga- 



tion, No salesman will call. 



_Ago_ 



ArJdreS£- 



C'lv'Suk: £■:■- 




THE 

RIGHT 




The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1084 Replacement Master Guide, 
destined to be ihe standard directory for technicians 
across the country, In excess of 3,000 quality NTE 
types are cross-referenced to more lhan 220,000 
industry part numbers. 



YOU'LL FIND ALL THE RIGHT STUFF FOR 


REPLACEMENT, MAINTENANCE AND REPAIR: 


* Transistors 


• Memory IC's 


■ Thyristors 


• Thermal Cut-Offs 


■ Integrated Circuits 


• H ridge Rectifiers 


• Rectifiers and 


■ Unijunctions 


Diodes 


• RF Transistors 


• High Voltage 


* Microwave Oven 


Multipliers and 


Rectifiers 


Dividers 


* Selenium Rectifiers 


■ Optoelectronic 


• NEW! The Protector 


Devices 


6000"" Transient 


■ Zeners 


Voltage Protection 


■ Microprocessors 


Strip 


and Support Chips 





Look for our Replacement semiconductors in the 
bright green polybags and cartons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package. NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two-year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 




New -Tone Electronics, inc. 

44 FARRAND STREET • BLOOMFIELD, NEW JERSEY 07003 
(FORMERLY TCG) 
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BUSINESS OPPORTUNITIES 

WHOLESALE MATV.'CATV/VCR equipment, an- 
tennas, audio cables, adapters, original/replace- 
ment cartridges & styli, telephone accessories, 
radios, cassette recorders, speakers, etc., send let- 
terhead for free catalog (212) 897-0509 D&WR, 
68-12 110th St., Flushing, NY 11375. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 

VIDEO game repair business. Start your own. Infor- 
mation/parts list $5.00. BEST ELECTRONICS, 
4440 Sheena, Phoenix, AZ 85032. 

PROJECTION TV... Make SSS's assembling pro- 
jectors... Easy... Results comparable to S2.500.00 
projectors... Your total cost less than $20.00... 
Plans, 8" lens, & dealers information $17,50... Illus- 
trated information free... MACROCOMA-GGX, 
Washington Crossing, PA 18977. Creditcard orders 
24 hours, (215) 736-2880. 

TECHNICAL writers make big money... writing 
short sentences! Free details: TEK PUBS, Box 

2458-E. Oroville, CA 95965. 

LCD watches $2.50. Penwatch $2.00. Catalog 
$1.00. RELIANT ENGINEERING COMPANY, Box 
33610, Sheungwan, Hong Kong. 

YOUR own radio station! AM, FM, Cable, li- 
censed, unlicensed, transmitter kits! Write: 
BROADCASTING, Box 130-F3, Paradise. CA 
95969. 



HIGHLY 
PR0FITA8LE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 

Walnut Creek, CA 94597. 



BECOME alarmingly successful. Tremendous 

employment-business opportunities. Residential- 
business burglar alarms. Easily learned. Informa- 
tion $2.00. DYNAMIC SECURITY MARKETING, 
PO Box 1456-X, Grand Rapids, Ml 49501. 

48K computer US$380.00 and hundreds Apple 
compatible softwares. Details US $1.00. RELIANT, 
PO Box 33610, Sheungwan, Hongkong. 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (614) 363-1791, or write, AS- 
SESSMENT Box 13130R. Columbus, OH 43213. 

UNIVERSITY degrees by mail! Bachelors. Masters, 
Ph.D's... Free revealing details. COUNSELING, Box 
317-RE3, Tustin, CA 92680. 

FEAR of failing? Substandard school performance? 
Educator offers psychological and practical coping 
methods for persons taking difficult technical 



Sanyo's Low Distortion 
Thick Film IC Audio 



Stereo 

Volt Amp SB 

with spec's 

Typically 

.005%THD 



Power Modules 

AUDIO 
AMPLIFIERS 



100 WATT 

02% S9 

Power Amp 

Typically 

0.004%THD 

'A rated 

output 



Both modulai require Bipolar Power Supplies & 
External Components. 
Set o< one STK3082 Stereo Volt Amp & two 
STKDOBull Power Amplifiers with 16 pages at infor. $19 



40 AMP 600V QGD40C $4.75 
-(DAMP SOW SC264M4 S5.75 
25 AMP 600V QB025P S3. 75 
15AMP60OVMAC15-BS1.75 
8 AMP 600V MAC228B 75c 



TOUCH TONE 
DECODER 

Decode standard 
telephone touch tones & 
control up to 16 separate 
functions or devices over 
2 wires. Control your 
home remote Fyl 
Low power consumption 

ot I.2 VDC . 30 MA 

is perfect tor robotics. 
MITEL CM 8833 $45.00 



MDA3S04 

Full Wave Srldga Rsctitier 

400 Voll IS AMP $2.49 



CABLE SALE 
2* 22 awg. Shielded 

Belden8761 2* 

$5.00 



100' 



2# 22 plus 2* 22 Shielded 

Boldon 8732 3* 10D' 



$15.00 



EDWARDS SECURITY 

ALARM HORN 

Loud 120 VAC 

125A 1'/z lb. 

5"«5"x2-W 



$6 



SEMI'S 49C each 

90 L 60 DC/4 K * 1 pertube 
Dynamic Ram of 17 

P2107S/TMS4060-2 $8.33 or 
MM5280N 9SC«ach 

Low power 250 n SBC. 
Tristate Output 



V130LA10A 

130V RMS 10 Joule 

Metal Oxide Varlstor "<<• 



T1 1305/5x7 $2.25 

Alphanumeric LED Display 
IEE1704R 0.3 " char, hgt. 



LM378 Stereo 4 Wan 
Channel Audio Amplifier 
11.95 



nth ' 



for robotics, precision movement application, etc. 

STEPPER MOTOR 



I u miliar Wound) 

5 VOC V/, Watts 7.6°X 

48 Step/Rev. 28 RPM 

280PPS 

Airpai k 82400/ AB 2478 

2-1(8 Diaxl .5"x5/8" shaft .093 Dla 



with 5 pages ol information 

$3.00 



ROBOTICS, ANDROI 
GEARED PMMOTO 



Wi 



Reversible* Heavily geared • Permanent Magnet 
3.5 RPM on 6 VDC „ nn 

f0RPM®12VuC 5J-00 
Rowe 500 Series 3" overall, 3/4" shaft, 7/16" dla 
12 tooth, solid brass gear 



Bassick 481 4 selMubs ball bearing 
SWIVEL CASTERS 

Soft Rubber Wheal 
Top Plate 1-7/8" x 2-5/8" 3/4#ea 
2" Die X 15/16 X WHEEL D| [ 




4/S6.00 



'^ 



DHeavlastDuly N|-CAD STICK 

4AHPHI V, lb. QAI C 

2-3/4x1-1/4 KJ3.00 OMLC 

4'/ix2Vi 1-1Wb. 500MAHr2/S2 20r. 1.2AmpHr 

4/S9.95 AA 3-13/16x9/16 Dia 7 X Sub C 

11-5/8x1-1/4 2lb. Uninsulated ( „ r „, t 

5/S11.9S 6 for $4.90 

1.2VOI1 ® 2 AMP Hr N£w UNUSED MILITARY 

Sllb CfD = $1.75 SURPLUS TESTED BY THEM 
7/8 Dia X2-3/16 V, lb. » GUARANTEED BY US 



46 SWITCH KEYBOARD S15.00 

All N. open switches with standard irj.key numeric 

pad on right, encoded with MM5740AAE/N encoder. 

with 3 pages ot Information. ™0' Cod,,d Ke Y 5 
..*,. , ,:„ j„ .„ ... Removaabla/replacaabla 
1 1 -3/4x4314*1 'A f/tlb. i.oends 



R&D 

Electronics 

IZ0ZH Pine island Road 
Cape Coral. FL 33909 



MAIL ORDER ONLY ADD POSTAGE: 

CoriiinpivFaJ US add SI. CD lor Isi pound & SD C tor qq~ nddiUnnai pmund 
WflsJ CckjM add SI. 60 lor the 1st pound 4r 50^ for oath addmoual paimd- 
MC * VISA with a]] inEormcmon trom card & phemp no 
S*?nd SASt! for <.omplf>i<- Libi& >FL re^dimi&add S"< Sa]&t. Tttt- 
A^k ^houi vol discounlv nil 0rdpj<> processed irimr dAy'QUitrVtflie* H'd 
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courses— college, vocational, or correspondence 
school. Send $10.00 for treatise "Learning Prob- 
lems,'' additionally entitlingyou to personal replies 
for six months. SCHWARTZ, Box 325, Nesconsel. 
NY 11767. 



TRAIN FOR A 

GREAT CAREER IN 

ELECTRONICS 

LEARN AT HOME IN SPARE TIME. ..The fast-growing 
Electronics field offers excellent career opportunities... 
even at the entry level. A knowledge? of BASIC ELEC- 
TRONICS can help you get your foot in |he door, qualify for 
good jobs like Inspector. Electronic Sales, 
Junior Technician/Tester and more. Easy-to- 
follow hcnrte-sludy course slarts you at the 
very beginning . . .explains everything step by 
step wilh plenty of photos, charts, diagrams. 
Multimeter, parts kits, calculator, digital 
VOM included. Hands-on training lets you 
learn by doing. Get FREE FACTS. No 
salesman will call, MAIL COUPON TODAY! 




BASIC ELECTRONICS COURSE 
Dept.DOQOO Scranton, PA 1S515 



DE<324 



-***- 



JWrm 

Cttf/Slitj/Ztp . 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effective Home Study BSEE Degree Pro- 
gram for Experienced Electronic technicians 
Our New Advanced Placement Prog rom grant* 
Credit for previous Schooling & ProleulongJ Ex- 
peiience Advance Rapidly Our 3£th Year! 

fREE DESCRIPTIVE LITERATURE! 
Cook's institute ol Electronics Engineering 

DESK 15 . P.O. BOX 20345. JACKSON, MS 39209 




CB EQUIPMENT 



CB radio books, kits, modifications, catalog St. 00 
refundable. APS, POB 2S3RE, Newport, Rl 02840. 

PALOMAR/Pride electronics— exclusive repair fa- 
cility. Service — update — improvements on these 
and similar equipment. PALOMAR PRIDE REPAIR, 
f320 Grand, San Marcos. CA 92069 (619) 744- 
0720 



HiiMiinuiiniHina 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors. FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions. 
16-page catalog $2 



C8C INTERNATIONAL. P.O. BOX 31500RE. 
PHOENIX. AZ 85046 (602) 336-8700 



WANTED 



WANTED: old Weslern Electric & RCA tubes. 
speakers, amplifiers. Mcintosh, Marantz. tube 
amps. (713) 728-4343. MAURY CORB, 11122 At- 
well, Houston. TX 77096. 

INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national tech- 
nology exposition. Call 1-800-528-5050. Arizona 
I-800-352-0458.X831. 

HALLICRAFTERS S-4Q~ S-52. S-77. Any con- 
dition. Paying $20.00-540.00 each. FALA ELEC- 
TRONICS, Box 04134-2, Milwaukee. Wl 53204. 



TI-99/4A SOFTWARE 

TI-99/4A owners. Get your free catalog of new. ex- 
citing, low cost software. DYNA, Box 690, 

Hicksville, NYf1801. 



TECHNICIANS, MANAGERS, INVESTORS 



SUBSCRIBE TO 
High Technology Magazine 

AND PROFIT FROM 
OTHER PEOPLE'S SUCCESS. 




Moritu 

High Technology 

November 19M 



"The concept that television is 
something to just sit and look at 
is being swept away by this new 
wave of interactive video technol- 
ogy. With Sony '$ microprocessor- 
based laser videodisc player, the 
viewer is no longer an observer, 
but rather an active participant 
who can shape the program being 
mewed. " 

Akio Morita, Chairman and CEO 
Sony Corp. 




"The future for microcomputers 
lies in powerful operating sys- 
tems, multiuser capabilities, com- 
munication with larger systems, 
and local-area networking. " 

■*lk David facksoiu President 

i — 



Juckson 

J Ugh Technology 

December i983 




'Terrific progress has been made 
in developing new antibiotics, 
and with it has come intense coin- 
petition in marketing these 
drugs. " 

Richard B. Sykes 

VP, Biol. Research Dir. 

Squibb Institute 



Sykes 

High Technology 

December 1983 




"Systems that understand natural 
English truly personalize com- 
puting by allowing the individ- 
ual to function according to his 
normal workstyle and concept 
base. " 

Gary Hendrix 
Chairman, Symantec 



Hendrix 

High Technology 

February- 1984 



Whether you're an engineer, technician, manager, or investor — or a combina- 
tion of all three — you can reap the rewards of the technological revolution. Let 
High Technology magazine show you how. With articles that acquaint you with 
advances in fields outside your own. Inform you of important trends emerging 
in companies like yours. And introduce you to the people and corporations 
that are making things happen today in the industries of the future. As high 
technology transforms the world we live in, rare opportunities for success 
are becoming unlimited opportunities overnight. See for yourself. Take 
this opportunity to try a free issue. There's no obligation to subscribe. 

Please use the adjacent 
subscription card to order 
your free copy plus 11 
additional issues, for just 
$18.00 ($1.50/copy), or 
write to: 



iiATechnology 

^=^ RO. Box 2808, Boulder, Colorado 80321 *—** 
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QUALITY SPECIALS 
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SATELLITE TELEVISION 

SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now! In- 
struction manuals, schematics, circuit boards! 
Send stamped envelope: XANDI, Box 25647, 
Dept. 21 W, Tempe, AZ 85282. 

FREE! Information on 100 satellite-television chan- 
nels plus free catalog of proven do-it-yourself plans' 
kits for easy, low-cost, altractive satellite antennas. 
Also, wholesale electronics components. GFI-5, 
Box 9108. Missoula. MT 59807. (406) 642-3405. 
"Consumer Guide to Satellite Television"— S6.95. 

SATELLITE television: receivers $300.00. dishes 
S100.00, LNA's, downconverters. Complete infor- 
mation. Catalog S4.00. SATELLITE SYSTEMS, 
Depl. R. Box 184, Milpitas. CA 95035. 

SATELLITE antenna: Build tor less than S200.00. 
Gel complete plans, material list, settings for geo- 
stationary orbit of satellites and TV programming. 
Send S9.95. HERITAGE ANTENNA SYSTEMS. 
FO Box 14672. Fort Worth, TX 76117, 

SATELLITE TV VIEWERS 

Get the most complete weekly listings. 
Send $1 for sample copy. , 

P.O. Box 308, Fortuna, California 95540 

800-358- W7 (U.S.) • 800-156-1717 (Cltf.) 

707-715-1476 (all otters) 



PLANS & KITS 



PRINTED-circuit Doards Quick prototypes, pro- 
duction, design, reflow solder send print or 
description tor quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017, 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send S2.00. C & 
D ELECTRONICS, PO Box 21, Jenison, Ml 49428. 

HI-FI speaker kits, auto speaker systems, and raw 
drivers from the world's finest manufacturers. For 
beginners or experts Free literature. ASS SPEAK- 
ERS, Box 7462R. Denver, CO B0207 (303) 
399-3609. _^^_ 

LIGHT chaser.'color organ kits, rack mount units. 
20% off sale. DESIGN SPECIALTY, PO Box 1995, 
Huntington Beach, CA 92647. 

PROJECTION TV... Convert your TV lo project 7- 
toot picture... Results comparable to $2,500.00 pro- 
jectors... Total cost less lhan 530.00... Plans & 8" 
lens 519,95... Illustrated information free... MAC- 
ROCOMA-GG, Washington Crossing, PA 18977, 
Creditcard orders 24 hours. (215) 736-3979. 
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HOBBYISTS. 

EPROM. How loguidehoo 



simplify digital circuit design using 
) guidebook also includes nine proj- 
ects you can build.. $15.00 lo TECHNILOGIK, PO 



Box 45, Essex. VT 05451. 



SATELLITE T.V. VIEWERS 



Wow build your own Satellite T.V. Earth Station at a 
fraction of the cost. Exciting NEW book used by major 
manufacturers gives step-by-step directions. Secret 
facts now available! 

ONLY 510.00 p.p. 

SATELLITE INC., P.O. BOX 3561-C 

Con roe, Texas 77305 



%L 



MOST advanced sine converter descrambler 
available. PCB and plans 515,00. JIM RHODES, 
1025 Ransome Ln., Kingsport, TN 37660. 



FREE KIT Catal og 



FUNCTION GENERATOR KIT $59,95 
Auto-Eanging Cap-mtter kit $79.95 

Phone 209-772-2076 

Write or Phane for FREE CATALOG 



p,A/~r SCIENTIFIC INSTRUMENTS 
UMUC B0X 144 VALLEY SPRINGS CA9526 



CIRCUIT SPECIALISTS 



YOUR SEMICONDUCTOR 
SUPERMARKET 



74LS00 SALE 



74LS0O 
74LS01 
74LS02 
74LS03 
74LS05 
74LS08 
74LS09 
74LS10 
74LS1 1 
74LS12 
74LS13 



2C 

.24 

?-; 

2-'. 
.24 

2.; 

24 

24 
.24 

.24 



MLS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS2S 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS40 

74LS42 

74LS47 

74LS4B 

74LS49 

74LS51 

74LS54 

74LS55 

74LS73A 

74LS74A 

74LS75 

74LS76A 

74LS77 

74LS78A 

74LS83A 

74LS85 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LSS5B 

74LS107A .45 

74LSI09A .45 

74LS112A .45 

74LS113A .45 

74LS114A .80 

74LS122 .80 



.45 
.60 
32 
.29 
32 
.32 
.32 
.32 
32 
.32 
.32 
.32 
.40 
.35 
,60 
.89 
1.00 
1.00 
.29 
,29 
.29 
.42 
.42 
.45 
.45 
.70 
.49 
.75 
.90 
.45 
.45 
1.10 
.55 
.55 
.65 



74LS123 

74LS125A 

74LS126A 

74LS132 

74LS133 

74LS136 

74LS137 

74LS138 

74LS139 

74LS145 

74LS147 

74LS148 

74LS151 

74LS153 

74LS155 

74LS156 

74LS1S7 

74LS156 

74LS160A 

74LS161 

74LS162 

74LS163A 

74LS164 

74LS165 

74LS166 

74LS168 

74LS169 

74LS17U 

74LS173 

74LS174 

74LS175 

74LS1B1 

74LS132 

74LSIB3 

74LSI90 

74LS191 

74LS192 

74LS193 

74LS194A 

74LS195A 

74LS19S 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS248 



.50 

.50 

.50 

.80 

.80 

.40 

1.00 

.80 

.80 

1.30 

1.65 

1.65 

.55 

.55 

.85 

.80 

.80 

.80 

.85 

.85 

.80 

.80 

.80 

1.25 

1,25 

1.25 

1 25 

1.75 

.80 

.55 

.60 

2.25 

1.25 

2.75 

.85 

.85 

.85 

.85 

-80 

.80 

1.00 

1.00 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.75 

1.25 

1.25 



74LS249 

74LS251 

74LS253 

74LS256 

74LS257A 

74LS258A 

74LS259 

74LS260 

74LS266 

74LS273 

74LS279 

74LS280 

74LS2S3 

74LS290 

74LS293 

74LS295A 

74LS298 

74LS299 



1.25 
.60 
.60 

1.50 
.60 
.60 

1.25 
.55 
.55 

1,25 
.55 

2.25 
.90 
.80 
.90 
.95 
.90 

2.60 



74LS322A 4.60 

74LS323 4.60 

74LS348 1.75 

74LS352 

74LS353 

74LS365A 

74LS36SA 

74LS367A 

74LS38BA 

74LS373 

74LS374 

74LS375 

74LS377 

74LS378 

74LS379 

74LS385 

74LS386 

74LS390 

74LS393 

74LS395 

74LS39B 

74LS399 

74LS490 

74LS540 

74LS541 

74LS560 

74LS5S9 

74LS620 

74LS621 

74LSS22 

74LS623 

74LS640 



1.25 
1.25 
.55 
.55 

.55 
.55 

1.35 
1.25 

.55 
1.25 
1.25 
1.25 
3.50 

.55 
1.25 
1-25 
1.25 
2.25 
1.25 
2.10 
2.10 
2.10 
3.99 
3.99 
2.00 
2.00 
2.00 
2.00 
2.00 



7400 



7400 
7401 
7402 
7403 
7404 
7405 
7406 
7408 
7410 
7411 
7413 
7414 
7417 
7420 
7425 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7446 
7447 
7448 
7450 
7472 
7473 
7474 



.20 
.29 
.29 
29 
.31 
.32 
.38 
.31 
.30 
.31 
.46 
.59 
.32 
.29 
31 
-32 
.30 
31 
.31 
.31 
.29 
1.00 
.60 
.83 
.83 
83 
.29 
.35 
.35 
.35 



7475 

7476 

7485 

7486 

7489 

7490 

7492 

7493 

7495 

7496 

74107 

74121 

74123 

74125 

74145 

74147 

74151 

74153 

74154 

74157 

74164 

74165 

74174 

74175 

74176 

74177 

74190 

74192 

74193 

74196 



.50 
.38 

1,10 
.35 

2.40 
52 
.52 
,52 
.67 
.73 
.35 
.40 
.58 
.52 
.75 

1.67 
.75 
.75 

1.17 
-75 

1.05 

1.05 

1.00 
83 
.80 
.80 

1.08 
.99 
.99 
B0 



VOLT-REGS 



7805 
7806 
7808 
7812 

7815 
7818 
7B24 
7905 
7906 
7908 
7912 
7915 
7918 
7924 



.80 

.80 

.80 

.80 

.80 

.80 

.60 

1.30 

1.30 

1.30 

1.30 

1,30 

1.30 

1.30 



LM317T 1.00 

LM317K 3.75 

LM323K 6.95 

LM350T 3.25 

LM350K 5.50 

LM338K 7,60 

LM337T 1.90 
78L05 



78L12 

78L15 
79L05 
79L12 
79L15 



78H0SKC 9.25 
78H12KC 9.25 



LINEAR IC'S 



LM301AM 

LM307N 

LM308N 

LM310N 

LM311N 

LM318N 

LM319N 

LM324N 

LM325K 

LM326N 

LM556N 

LM339N 

LM383T 

LM377N 

LM378N 

LM379N 

LM380N 

LM381N 

LM381AN 

LM3B4N 

LM386N 

LM565N 

M5(X\ 

LM567N 

LM1889 



48 

.56 

.71 

2.40 

.69 

2.50 

2.40 

.71 

3.30 

3.30 

.93 

69 

2.30 

2.40 

3.15 

4.60 

90 

225 

3.60 

2.00 

99 

1.35 

2.30 

1.35 

3.20 



LM3900 

LM3909 

LM391 1 

LF347 

LF351 

LF353 

LF357 

NE555 

MC1306P 

MC1310 

MC1330A1P 

MC1349P 

MC1350P 

MC1351P 

MC1357P 

MC135BP 

MCI 372 P 

MC1373P 

MCI403U 

MC1405L 

MC1413P 

MC1374P 

MC1376P 

MC1458CP1 

MC1468P 



.75 
1.00 
1,50 
2.35 

,60 

.99 
1,10 

.42 
1.10 
4.29 
1.50 
1.17 

.98 
1.70 
1.49 
1.30 
4.42 
3.54 
2.71 
9.70 
1.20 
2.61 
2.08 

.77 
1.10 



MC1489P 

MC1496P 

MC1723P 

MC1741CP1 

MC3301 

MC3302 

MC3401 

MC3403P 

MC1648P 

MCI 658 P 

MC4024P 

MC4044P 

ICM7208 

ICM7207A 

ICM7217A 

1CM7205 

ICM7045 

ICL8038 

ICM7555 

MWA110 

MWA120 

MWA130 

MWA310 

MWA320 

ZN414 



1.10 

1.48 

,62 

.56 

.90 

.80 

.90 

1.30 

3.80 

4.50 

4.49 

4.49 

15.95 

6.00 

9.95 

12.95 

15.50 

3.40 

1.20 

7.45 

7.80 

B.25 

825 

8.65 

2.00 



CD40O1 
C04007 
CD4010 
CD401 1 
CD4013 
CD4016 
CD4017 
CD4020 
CD4023 
CD4024 
CD4025 
CD4027 
CD4029 
CD404O 
CD4044 



CMOS 



30 


CD4046 


3? 


CD4047 


.55 


CD4049 


.32 


CD4050 


45 


CD4051 


50 


CD4066 


1.00 


CD4069 


1.17 


CO407O 


.32 


C04071 


.83 


CD4081 


.32 


CD4093 


55 


CD4510 


1,42 


CD451 1 


1.17 


CD4515 


.80 


CD4518 



1 50 

1.40 

,45 

.45 

1.00 

.65 

.32 

.45 

.32 

.32 

.60 

1.17 

1.20 

2.80 

1.17 



MCI 4000 
MC 14001 
MC 14002 
MC 14006 
MCI 4007 
MC 14008 
MC14012 
MC14013 
MCI 401 4 
MC14015 
MC14016 
MC14017 
MC14018 
MC 14020 
MC 14021 



.40 
40 

.40 
1.42 

.40 
1.25 

.40 

.72 
1-25 
1.47 

.72 
1,25 
1.15 
1.47 
1.25 



1.22 
1.06 
.40 
.72 
1.02 
1.93 



MC 14023 
MCI 4024 
MC14024 
MCI 4027 
MC 14028 
MCI 4032 
MCI 4034 3,50 
MC 14035 1.86 
MC14038 2.19 
MCI 4040 1.47 
MCI 4042 1.06 
MCI 4043 .99 
HC14044 .99 
MC14046 1.57 
MCI 4049 .72 



MOST MOTOROLA CMOS IN STOCK 



CIRCUIT SPECIALISTS INC. 

738 S. Perry Lane, Tempe, AZ. 85281 
Order Phone: 1-800-528-1417 

INCLUDE $1.25 SHIPPING 
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GET THE PARTS YOU NEED AT THE SHACK 



Factory Fresh ! 



No Postage to Pay! 



See Before You Buy! 



Power Transformers 

120VAC Primaries 



Type 


Volts 


Current 


Cat. No 


Each 


Mini 


6.3 


300 mA 


273-1384 


2.59 


Mini 


12.6 


300 mA 


273-1385 


2.79 


Mini 


25.2 


300 mA 


273-1386 


2.99 


Mini 


12.6 CT 


450 mA 


273-1365 


3.59 


Mini 


25.2 CT 


450 mA 


273-1365 


3.99 


Std. 


6.3 


1.2A 


273-050 


3.79 


Sid 


12.6 CT 


1.2A 


273-1505 


3.99 


Std. 


25.2 


1.2A 


273-1480 


4 39 


H-D 


12.6 CT 


3.0A 


273-1511 


5.99 


H-D 


£5.2 CT 


2.0A 


273-1512 


6.29 


H-D 


18.0 CT 


2.0A 


273-1515 


6.99 



Tantalum Capacitors 



• 20% Tolerance 

• IC Pin Spacing 



UF 


WVDC 


Cat. No. 


Each 


0.1 


35 


272-1432 


.49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.49 


2.2 


35 


272-1435 


.59 


10 


16 


272-1436 


.69 


22 


16 


272-1437 


.79 



Ceramic Disc Capacitors 



For RF, Bypass and 
Coupling Applications 



Low 
As 



39* 



Pkg, 
of 2 



t\t\ 



Moisiureprool coating. Hi-Q design for low loss in 

RF circuits, 50 WVDC minimum. 



pF 


Cal No 


Pkg of 2 I 


MF 


Cal. Mo. 


Pkg. of 2 j 


4.7 


272-120 


39 


,ooi 


272-126 


39 


47 


272-121 


.39 


005 


272-130 


.39 


100 


272-123 


39 


.01 


272-131 


.39 


220 


272-124 


.39 


.05 


272134 


.49 


470 


272-125 


.39 


,1 


272-135 


as 



Submini Switches 



Low 
As 



189 



Toggle types, rated 10 amps at 125 
VAC. Each includes four colored han- 
dle covers. Vzx'fiex 'fc" Mount in 
'/.>" holes. 



Type 


Csv No 


Each 


SPST 


275-324 


1.89 


SPOT 


275-326 


1.99 


SPOT Center-Off 


275-325 


2.19 


DPDT 


275-1 546 


2.39 


DPDT Center-Off 


275-1545 


2.59 



Home Computer Programs 

Save s 5 

295 



I 



Reg. 
7.95 



ForTRS-80' 16K 
Models I, III, 4 



Listings lor over 75 useful programs— financial, 
automotive, kitchen helpmates, scheduling, filing, 
math, metric conversion, games and more. 330 
pages. 62-2069 Sale 2.95 



Low-Profile DIP Sockets 

Quality non-wicking sockets for PC use. Low-re- 
sista nee contacts. 



Type 


Cat. No. 


Pkg oi 2 


8-Pin 

14-Pin 
1 6-Pin 


276-1995 
276-1999 
276-1998 


,59 
.89 
.89 



Type 


Cat. No. 


Each 


18-Pin 


276-1992 


.49 


20-Pin 


276-1991 


.59 


24-Pin 


276-1989 


.79 


28-Pin 


276-1997 


.89 


40- Pin 


276-1996 


.99 



Computer Connectors 



Type 



ID Card Edge 
ID Card Edge 
Card-Edge Socket 
ID D-Sub Male 
ID D-Sub Female 



Solder D-Sub Male 
Solder D-Sub Female 
Hood 



D-Sub Male 

D-Sub female 
Hood 



D-Sub Solder Male 
D-Sub Solder Female 

Hood 



Position 



34 
50 
44 
25 
25 



25 
25 



15 

15 



Cat. No. 



276-1564 
276-1566 
276-1551 
276-1559 
276-1565 



276-1547 
276-1548 
276-1549 



276-1527 
276-1528 
275-1529 



276-1537 
276-1538 
276-1539 



Each 



4.95 
4.95 
299 
4.99 

4.99 



2.99 
3.99 
1,99 



2.49 
3.49 
1.99 



1.99 
249 
1,99 



Communications ICs 



Type 


Cat. No. 


Each 


AY-3-1015 UART 


276-1794 


5.95 


AY-5-8116 Baud Rate Gen. 


276-1795 


8.95 


TCM1512A Phone Ring Det. 


276-1302 


3.99 


TCM5089 Phone Tone 


276-1301 


3.99 


Encoder 







RF/IF Devices 



Type 


Cat. No. 


Only 


MC1330 Video Detector 
MC 1350 IF Amplifier 
MC1 358/CA3065 FM Det. 


276-1757 
276-1758 
276-1759 


229 
1.99 

1 79 


SFE4.5M8 4.5 MHz 
Ceramic Filter 


276-1304 


.69 


CDA4.5MD3 4.5 MHz 

Ceramic Discriminator 


276-1305 


79 


MRF 901 Microwave RF 
Transistor 


276-2044 


2.99 


H-P 5082-2835 Microwave 
Diodes 


276-1124 


2/1.99 



Linear ICs 



Type 


Cal. No. 


Each 


ICL8038 Waveform Gen. 
LM3S7 Stereo Preamp 
LM380 Audio Amplifier 
MOC301 Optocoupler 


276-2334 
276-1737 
276-706 
276-134 


5.95 

.99 

1.59 

1.99 



Semiconductor Reference 
Guide 



349 



1984 Edition. Exclusive cross- 
reference and substitution sec- 
lion lists over 30.000 types and 
their low-cost Radio Shack re- 
placemen's Data on ICs, SCRs. 
LEDs, diodes, opto devices. 
Helpful replacement tips, mo 
Illustrated, 272 pages 
276-4007 3.49 




Replacement 
Transistors 




Type 




Cat. No. 


Each 


2N1305 


PMP 


276-2007 


1.19 


MPS222A 


NPN 


276-2009 


.79 


PN2484 


PNP 


276-2010 


.89 


MPS3904 


NPN 


276-2016 


.69 


TIP31 


NPN 


276-2017 


.99 


TIP3055 


NPN 


276-2020 


1.59 


MPS2907 


PNP 


276-2023 


.79 


MJE34 


PNP 


276-2027 


1.49 


2N3053 


NPN 


276-2030 


.69 


MPS3638 


PNP 


276-2032 


.79 


TIP 120 


NPN 


276-2068 


1.29 


2 N 3055 


NPN 


276-2041 


1.99 


MJ2955 


PNP 


276-2043 


2.19 


2N4124 


NPN 


276-2057 


.59 


2N4401 


NPN 


276-2058 


.59 


MPSA06 


NPN 


276-2059 


.59 


MPSA13 


NPN 


276-2060 


.59 


MPSA42 


NPN 


276-2061 


.69 


MU4891 


UJT 


276-2029 


.99 


2SD313 


NPN 


276-2048 


1,79 


2SC945 


NPN 


276-2051 


.79 


2SC1308 


NPN 


276-2055 


7.95 


2N3819 


N-FET 


276-2035 


.99 


MPF102 


N-FET 


276-2062 


.99 



4000-Seri es CMOS ICs 



With Pin-Out and Specs 



Type 


Cat No. 


Each 


4001 


276-2401 


.79 


4011 


276-241 1 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.49 


4023 


276-2423 


.99 


4049 


276-2449 


.99 


■1066 


276-2466 


.99 



TTL Digital ICs 

With Pin-Out and Specs 



Type 



7400 
7404 
7408 
7447 
7490 



Cat. No. 



276-1801 
276-1802 
276-1822 
276-1005 
276-1806 



Each 



.59 
.79 
.79 
1.19 
.89 



Operational Amplifiers 



fW 



Type 


Cat. No. 


Each 


741 (Single) 


276-007 


.79 


MC1458 (Dual) 


276-038 


.99 


LM324 Quad) 


276-1711 


1.29 


TL082 (Dual) 


276-1715 


1.89 


TL084C (Quad) 


276-1714 


2.99 


LM3900 (Quad) 


276-1713 


1.39 


LM339 (Quad) 


276-1712 


1.49 



Voltage Regulator ICs 



Type 


Adjustable 


Cat. No. 


Each 


LM723 
LM317T 


to 40 VDC 
1 2 to 37 VDC 


276-1740 
276-1778 


.89 
2.79 



Typo 


Fixed Output 


Cat. No. 


Each 


7605 


+ 5 VDC 


276-1770 


1.59 


7812 


+ 12 VDC 


276-1771 


1.59 


7815 


+ 15 VDC 


276-1772 


1.59 


7905 


-5 VDC 


276-1773 


1.59 


7912 


-12 VDC 


276-1774 


1.59 



> 

o 
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A DIVISION OF TANDY CORPORATION 



Radio Shack 

Prices apply at participating Radio Shack stores and dealers 
CIRCLE 61 ON FREE INFORMATION CARD 



OVER 8800 LOCATIONS WORLOWIDE 



I 



PREVENT 
HI-TECH 
HEADACHES 







Our leolalom 
eliminate 
equipment 
interaction 

rtean up interference 

curb (tflrnnprif! power line spikes and 

lightning burets. 

ISO-1 Isolator 

3 ittulated sockets; quality spike 
suppression; basic protection. , . J 76.95 

ISO-3 Supe ^Isolator 

3 dual isolated socket*; suppressor; 
commercial protection 1 15.95 

ISO- 17 Magnum Isolator 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . . 200.95 












^?- Electronic Specialists. Inc. 

1 71 S. Main St.. Box 36B, Nattek. MA 01 780 



Tofl Fr ee Order Desn 1 -800-225-4876 
MasterCard, VISA, American Express 



CIRCLE 6 ON FREE INFORMATION CARD 




Send for our FREE 1364 catalog 
of electronic components, kits, 
fC's, computer software, 
computer peripherals and 
unique items. 



PARTS SUPER SPECIALS! 
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SOX OF CATS 
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VALUABLE SURPRISE FACKA«£ 

f*l Wi haft • (k-™i,Jnu M ujnliy flf bjr e.i n, il T pns * |i ich W* 
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FASCINATION STAR KIT 
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J CHANNEL 
COLOR ORGAN KIT 
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TIMEX'SINCLAIR VIC-20 bible pack. Design.build 
any peripheral imaginable. Includes cassettes. 
$39.95, into $6.00 refundable. JORGE SAMPSON. 
Box 38663. Houston, TX 77288. 

AUTOMATIC fine tuning (AFT) for UHF/VHF con- 
verter board Deluxe I. II— never again readjust fine 
tuning, state of the art design, plans, circuit, parts 
list $15.00. Deluxe I, II get clear picture as normal 
commercial TV channel, improve sound adjust- 
ment, stop vertical jitter $11 .00. ADVANCE ELEC- 
TRONICS, PO BOX 3298, Culver City, CA 90230. 

SAVE 90% free catalog 8 and 15 bit computer sys- 
tems. Plans, boards, ROMs, software, parts, more. 
DIGATEK CORPORATION, Suite E. 2723 West 
Butler Drive, Phoenix, AZ 85021. 



\«/l I "3J^1 1 1 electronics 

ORGAN & PIANO KITS 



ALPHA DX 300 





Z-B0 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instruclions. 18 experiments. Fully expandable 
for Z80-CTC, Z80-PIO, EPROM. Breadboarding 
and prototyping. Invest with confidence. Now 
only $129.95, two for only $239.95. 
2KB BASIC interpreter now available, only $19.00. 
Full money back guarantee! 

M<f-FREE GIFT 

□ Check this box (or FREE 
Z-80 Mlcroproces»or 
Programming and 
Interfacing textbook when 
you order within 7 days. 
S1 2.95 value. 



For irnmediile jcllwi cin tan FHf i 

,SSH B /53n 1-800-426- 

Redman), W* 98052 
MAME 
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CIRCLE 34 ON FREE INFORMATION CARD 



CIRCLE 39 ON FREE INFORMATION CARD 



D ESC RAMBLERS 

AMERICAN-CANADIAN 

C-tDOO / ZENITH TYPE 

DescrambSes over rhc air" and 
"cable" sync suppressed active 
video inversion signals 

Ready la go C 1000 373 99 

Comoiele Kii C-1000K 174 99 
Printed Circuil & Manual 74 99 

C-100/JERROLDTYPE 

Cable De scrambler lor in-band galed 




sun pressed syslems 

Ready to go C-100 
Complele Kit C-100K 



119 99 
94 99 



SEND S3 FOP COMPLETE INFORM* TIVE CATALOG TO 
DETERMINE WHAT TYPE YOU NEEO 



FALL 
SPECIAL 
Buy 1 kit 
Gst 2nd kit 
at Vt price 

Oiler ("OS 7/VB4 



.1 a "ENGINEERING 

P.O. Box GD99 

Falmouth, Maine 04105 



Dealers Wanted 
Special Quantity Pricing 

COD'S— OK 



tol J fi products are enrjiiiKrrd not copied jii lit Quarjomo 
tc c:j,c Awe sljnd behird mr pioducis wliero oilier I liil lo 



CATALOG: Hobby, CB, broadcasting I Linears, 
transmitters, bugs, scramblers, downconverters, 

antennas, modifications, more! PAN AXIS Box 1 SO- 
PS. Paradise. CA 95969. 

HIGH performance audio kits. MM & MC phono 
preamps, parametric eq., delay, NR, and more. 
Send for catalog. PHOENIX SYSTEMS-RE, 91 
Elm Street, Manchester, CT 06040. 

ROBOTS-world directory, MFG's. plans, patents. 
$3.00. WM. OLIVADOTI, 2515 Santa Clara Ave., 
Alameda. C A 94501. 

DIGITAL oscilloscope... Build for less than 
$150,001 Complete schematics $5.00. MIKE 
McGLINCHY, 1878 Newell Ave.. Walnut Creek, CA 

94595. 

LASERS — build your own — complete list of parts 
and suppliers $2.00. EASTERN KANSAS ENER- 
GY SAVERS, Box 2125, Emporia, KS 66801, 

UP-TO-DATE electronics kits Unbelievable low 
price. Amazing high quality. Free colorful catalog. 
INTERNATIONAL POLYTECHNIQUES, PO Box 
862A, New York. NY 10002. 

BUY many best electronics kits with our unbelieva- 
ble low price and highquallty. Free catalog. INTER- 
NATIONAL POLYTECHNIQUES, Box 862K. New 
York. NY 10002. 

FLEAS? Rid your house of bugs'rodents ultra- 
sonically. Plans S2.95. KIDD, 4925 Seawolf, Santa 
Rosa. CA 95405. 

UHF Zenith units. cable-TV units, and much more. 
COD welcome: call [301) 882-9362. Send $2.00 for 
catalog to SATELLITE ELECTRONICS, Box 9534, 
Baltimore, MD 21237, 

GOT sinewave audio problems? Auto switching cir- 
cuit. Plus much, much more. Video units. Send 
$1.00 for info. CAPTAIN VIDEO, PO 9388. Bal- 
timore, MD 21228, 



FREE LCD WATCH WITH KIT 

LSR UHF converter kits with AGC: gated pulse 
wave BT-1 (includes speaker box), $115,00. Sound 
out from the TV type: Deluxe IIB sine wave, 
$79.95. (wooden cabinet, $15,00 extra); New! I. 
F.(inside the TV) sinewave, $39.95: Digital Z/FV-5 
(includes aluminum cabinet), $175.00. Store at 3806 
W. Lawrence, Chicago. Quantity discounts, (312) 
588-8828 & (312) 267-3455. Free shipping & han- 
dling tor prepaid orders. Plans: large SASE (54 
cents postage). LSR ENGINEERING, Depl. RE, 
Box 6075, Chicago. IL 60680-6075. 



COMMUNICATIONS EQUIPMENT 

VIDEOSCAN 1000 slow scan TV— high resolution 
(amateur, phone line, surveillance, teleconferenc- 
ing). CODE'STAR— decode Morse. RTTY, ASCII. 
Large LED display. Connect VIC-20 computer; 
printer. Tri -voltage power supply, Kits.assembled. 
Free brochures. MICROCRAFT CORPORATION, 
Box 513-RE, Thiensville, Wl 53092. (414) 241-8144. 



SCANNERS 



SCANNERS— discount prices Bearcat BC-10Q 
$279.99; Bearcat Z10XL $214.99; Bearcat 300 
$335.99; Regency MX3000 S186.99: JIL SX100 
$138.99; JiL SX200 $269.99; Bearcat 20/20 
$275.99; Spectrum radar detector $214.99; plus 
$3 00 shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany. NY 12208 
(518) 436-9606. 



SUPERIOR UHF PREAMP KIT 

MOST advanced UHF preamp kit ever to be offered ! 
Unit will drastically improve picture quality of all 
UHF-TV stations and even find stations you never 
thought existed. Great for generating that extra gain 
decoders need for maximum stability. Kit includes 
■all parts, power supply, enclosure and instructions 
for only $29.95. Free postage/handling for prepaid 
orders, CODs $1.75, catalog $2.00 HOWARD RE- 
SEARCH AND DESIGN, PO Box 204, Ellicott City, 
MD 21043 (301) 465-8116. 



CABLE TV 



DEALERS wanted; Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394, Davie. FL 33329. 



DESCRAMBLER TROUBLES 

SINE wave descrambler problems'? Manual in- 
cludes trouble shooting, alignment, antenna 
hookup, improvements, theory. $10.00 SIGNAL, 
BOX 251 2-R, Culver City, CA 90230. 



FOR SALE 



CABLE TV SECRETS— the outlaw publication the 

cabl e companies t r i ed to ba n . H BO, Movi e C h an n el , 
Showtime, descramblers. converters, etc. Sup- 
pliers list included. Send $8.95 to CABLE FACTS, 
Box 711 -R, Pataskala. OH 43062. 

RESISTORS W&ViW5%C.F. 3 cents. 1%M.F. All 
values. No mlnimums. Volume discounts. Write JR 
INDUSTRIES, S834-B Swancreek, Toledo. OH 

43614. 

SCANNER monitor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R. Canon, GA 30520, 

ALARM! VIC 20*64 CoCo Sinclair become 
$1000.00 burglar fire system. Cassette, documenta- 
tion [specify microprocessor) $29.00. Catalog 
$200 refundable. SKIDMORE'S H'N'S, PO Box 
5097, Greensboro, NC 27403. Auto dialer with tele- 
phone book program $49.00 Commodore, Sinclair. 

DESCRAMBLERS for down converters, high gain. 
Send S1.00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo. Ml 49005. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 683, McMinnville, OR 97128. 

LATEST bug-detection equipment for home or of- 
fice. Literature, $1.00 CLIFTON, Box 220-X, Miami, 
FL 33168. 




t spwd ttati gum vkj dvwcat 10 raad pur yav ernes at utiw i 
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Phillip* InitrumonT Design Co. Inc. 

9S60 S.W B*rt)ur Blvd . Suitp »109 S 

Portland. Or*flon 972 IS 




POPULAR TELEVISION CIRCUITS 



WHY PAY 



SINE WAVE 
SUPER BOARD 

D KSW USJ Sirwwaye Kit (11R.9S • S5 .95 S/H 

D KSO 14M Sinewavs Minus PCS 199.95 I $5 95 S/H 

O PCS 6252 SinnwBve PCB only $20.00 * $3.00 5/H 



i i ;j .,.->. "- n •--. •": 




o 

lr- 



Slate ol the art technology brings you this superior Sinewave 

Superboard It has no intafnal connection to TV. RF modulator 
built on the board, AGC (or stability and tunes the entire band 
with a varactor tuner and multi-turn pot. A high quality ptated- 
thru circuit board with silk-screened parts layout, easy to follow, 
fully illustrated instructions and quality parts make this kit easy 
to assemble. The beautifully finished cabinet will add a touch of 
class to the many hours ol enjoyment you will receive building 
and using this kit. 



MICROWAVE PROBE 

□ KMP 2030 Micro Probe Kit $24.95 
* $3.00 S/H 




P' 



ZENITH Ml FV-5 

09-151-03 



Phase Vide a 
Sync. Suppression 




D KZM 20S3 Ml FV-5 KH ilW.95 * $6.95 S/H 
G K70 2084 FV-5 Kit (minue Ml) $149,95 - S6 95 SH 
D PCZ BOM FV-5 PCB only $30.00 * $3.00 S/H 
□ ZMO 9161 Ml Board only $ft9.95 * $6.95 S/H 
This advanced baseband video inversion/sync suppression 
system which is most often used nationwide is one oi our mosl 
popular kits. II featuresAGC for stability, RF modulator built on 
the board, no internal connection to TV. end full band varrebte 
tuning. High quality parts, fully Illustrated instructions, pre- 
punched cabinet and pJaled-Ehru/aolder-masked P.C. board 
make this kit a breeze to assemble. The M^ varactor tuner board 
is assembled and tested and need only bo interconnected to the 
FV-5 board. The completed circuitry Is then placed Jn the 
beautifully finished cabinet Place your order today. 



CntUt 

BriHiiFl pictun snQi) w* 

F&i tf"3*oTip**i*CDr*n Sjc*iI.I« TV 



* $5.95 S/H 



D PCM 2000 Micro PCB only $4.95 

+ $3.00 S/H a Mpo ajyg MicfQ ^ Djsh 

UNSURE? Orderany manual for only *"■» 

$9.95 post paid- Refundable with order. 



• HOBBY USE ONLY, NOT FOfl UNAUTHORIZED RECEPTION OF TV SIGNALS 

• AVAILABLE UV MAIL ONLY . SEND FOR INFORMATION ON OTHEB ITEMS 
- COMPLETE REPAIR SERVICE * CHECKS MELD 3 WEEKS FOR CLEARANCE 

421 a S.36TH PL, PHOENIX, ARIZONA B5040 — - 

%Eg* (800) 243-6700 [' 




D KMP 1218 Micro Power Supply KiltH.S 
• $3.00 S/H 



WESTECH ELECTRONICS 

(602) 276-1600 
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EKEfKliK 
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now zo.y o« 



NOW AVAIL AME 
H&V TUHttASLE DEtUXE MODEL CVU-IDOO 



»34.95« 
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DUALITY 

POWER TRAKSFORHEHS 

WV CT, 500 mA 
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SWYO UHF VARACTOR TUHEflS 
7S Ohun Input - *5 MHi irl p-ul 

For Ghmnaln. 14 - !>3 
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NEW 1984 

B&K AUTO/MANUAL 

RANGING 

MULTIMETER 




SPECIAL PRICE! 
=94.00 ... 



nwr 

SjR'LUS 'JHF-VH* 
VARACTOR TUhiFRS 

TUSM 1urMrt !lrC«IT«l|:| Cfttlt- 
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POPULAR 

MICROWAVE 

PARTS 



MFlfMI 

MHF*11 
« Up 




JERR.QLD 400 

DIGITAL CATV COHVEflTEfl 

m, tin icm* m um owmtb nr.*"* 



^ro»»Tsir u 



L^'*'"' '119.95 . 

1MA001 DIODES 
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COLOR MAX 
36 CHANHEL REMOTE CATV CONVERTER 



grat cut changa 

or lina-luna 
*v -(! f )f ramela 
■ci up i D :-j It away, GH35-3P 

•j.t i iKnvn chon- 

3'15 pluj mlrj A iv- 2 IK- '- 

■ cable Chinnals REMOTE CONTROL 
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".:,\\:, 



^69. 95 . 

> PTinTIMa '64.95 I 




fc"M i IX ■-»■■:* 

f 12.50ai. 

**«»« *10.95« 

■.^■.--•■Llhil^ 14.33*1 




FwCATV-MATV- VCFl 

75 flhrn - SO ob lialaElon 

*6.50. 

3 at nwia *5.95 ■ 



[4 MUl ii* ! 'V"wirni tna 

^hone*^ Centra 




ORDER NOW 

TOLL FflEE 

B008S4-4655 

ClU fSlDE CAUFOflhlA 

714-635S090 



R.F. ELECTRONICS 

1056 N. STATE COLLEGE BLVD., DEFT B rt^- 



■ ■ PERSONAL C HECK S HELD f OB Ci. EAfil TOE -NOHINIMUMORQER 

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE S2 M SHIPPING 1 HANDLING -. SHIPPED SAME DAY RECEIVED 
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ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T V. HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
cart be a dish type or coffee can type depending on Ihe 
signal strength m your area.) 
2304 MOD 1 (Bask; Kil) S19.95 

(Less mis & f.t ngsi 

2304 MOD 2 (Basic Pre-amp) $29,96 

i. less Lisa A MNign 

2304 MOD 3 (Hi-Gain Pre-amp) $39,95 

(Irxftxlex cut t litHngjl 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER. ANTENNA SWITCH AND 

CONNECTORS (Kit) S24.95 

Assembled $34 95 

Stoned Microwave Antenna For Above 

Downverters $39 .95 

PREAMPLIFIERS 
HAL PA-19— 1.5 mhz lo 150 mtiz. t9db gain operates 
on 8 to 18 volts at 10 ma. Complete unit SB. 95. 
HAL PA- 1.4—3 mhz to 1.4 ghz, 10 to 12 db.gain op- 
erales on B lo 1 8 vol ts at 1 m a Complete uni( S 1 2-95 
(Tne above units am ideal (or retainers, counters, etc ! 

16 LINE TOUCH TONE DECODE KIT WITH P.O. 

BOARD AND PARTS SS9.95 

12 LINE TOUCH TONE DECODER KIT WITH PC 

BOARD AND PARTS , ,..$39.95 

16 LINE ENCODER KIT. COMPLETE WITH CASE, 

PAD AND COMPONENTS $39.95 

12 LINE ENCODER KIT. COMPLETE WITH CASE, 
PAD AND COMPONENTS S29-95 

Complete Sels ot PC. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MAW. MANY OTHER KITS AVAILABLE 

— ' rriw »■ *■**•* laiJ-lH-tTU. 



Hal-Tronix 

P.O. ton 1 101 
Jowthjot*. Ml 4S171 






DflHRI Tltm tlf « WU. IE 1WPEB HMTWJD ERO*F1 

'.■■l\lltt' t eVNlP; JLQCtTJCtUL CHMUll ME REQUllTEB 
■aim* u . *uu O* OWHSKSS 1H*N IKWMllCftCLWt JUMfTK** 
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^ MULTI-CHANNEL 

* MICROWAVE 

***************************** 

Complete Antenna Systems from *69 95 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD's and Credit Card 
Orders call TOLL FREE 

1-800-247-1151 



DalaxY 

ELECTRONICS 

6009 N. 61 Avenue 
Glendale. AZ 85301 
1-602-247-1151 




MILITARY communications radios: R-174 receiver, 
lunes 1.5-18 MHz, AM-CW-SSB, amateur, short- 
wave frequencies: $47,50 mint. $27.50 good. Cana- 
dian backpack radio PRC-510, 38-54 MHz FM 
transceiver with headset, battery box, antenna: 
$39.50. 2 $77.50 good condition R-108 receiver, 
20-28 MHz FM: S27.50 mint. ARC-27 aircraft guard 
receiver. 220-250 MHz AM single channel: $12.50 
mint. 45 day replacement guarantee, add SS'unit 
shipping BAYTRONICS, Oept. RE. Box 591. Sand- 
usky, OH 44870. 

CABLE TV equipment for "beeping" or "buzzing" 
channels. Information $1,00. GOLDCOAST, PO 
Box 63 6025F. Margate. FL 33063 (305) 752-9202. 



SERVICE QUESTIONS 



continued from page 95 



scene. When that occurs, the set loses its 
vertical and horizontal sync. The problem 
can also be induced by reducing the 
brightness and contrast using the appro- 
priate controls; the symptoms can also be 
induced by adjusting the screen controls. 

t have tried to trace the problem with a 
scope, but that did not help and only led 
me in circles. Any ideas?— M.S., East 
Meadow, NY 

From the symptoms that you've de- 
scribed it would appeal- that either one or 
both of the resistors that feed boosted B + 
to the horizontal oscillator circuit have 
changed value. Those are R40 and R4I, 
and are 220K and I20K units respectively. 
If memory serves, those resistors have a 
history of doing that, with the results you 
have described. 

One word of warning is in order here. 
The location, and even the values, of 
those resistors have been known to vary 
from those shown in the Sams service 
literature. They should be easy enough to 
track down however. Also, even if only 
one is bad. replace both of them. Other- 
wise, you'll have to go back into the set 
before to long to do it anyway. R-E 
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SEI, Inc. 



SOLID STATE STEREO 
REVERBERATION AMPLIFIER 



Speclfk:*1lo-n»: * Total harmonic distortion 
less (ha in <&*■** j-requency response lOHzlo 
60K Hi -'dB • S/N Ration 90dB* Reverber- 
ation time to -3 sec • Input 1&0MV/5GK oiim 
• Max. >npijt 2V ■ Accepts Input from tape, 
phono, or tux. 

Includes and LED Reverb Level display. Kit 
comes wlih all electronic components. Trans- 
former and instruct ions, end 19" rack mounl 
cabinet. 
Model T A- 2400 $89.95 



641 Academy Drive • Northbrook. Illinois 60062 

For information (312) 564-0104 • To order outside Illinois 1-800-323-1327 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

MICROWAVE 

RECEIVER 

SYSTEM 



i 



• Commercial gride construction • Sturdy 
Parabolic aluminum reflector antenna* High 
gain 50 dB? * Line of sight distance 45 mileqr 

• Complete system, power supply, cab to as- 

sembl ed ref lector anlenna r a red downconverter. 

• Oownc-grwerlef mounled in attractive catu nel . 

90 day warranty on PS-53 
PS5 Assembled . , . , $109.95 
Kit Form $ 79.95 



Microwave Preamp! 



NEW 

KIT 

Use with PSO Kit. Adda £0-25db gain to bowl 
reception distance, 

• La* Noise 

* High Gam 

• Can be used wmh all enisling stop sign 
board receivers! 

* 1.9-2 ,5 gHZ Freq Range 

PS-4 (Kit) $34.95 



SOLID STATE STEREO 

GRAPHIC EQUALIZER 

PRE AMP KIT 



SpcclJfcjM&jii: • Tolol Harmomc Distortion 
Less than 0.05% ■ I nterrnodu lalio n Distortion . 
(TOHi: 7KHj = 4 1 SMFTE Meihod) Less than 
D.flfflfc* Frequency Response: Overall IDHZ'" 
IOOKHz 402dB-1dB. • RIAA Curve devia- 
tion. (Phono) +05dE. -0.2dB (SOHUa** t5KHz> 
• Channel separation [at rated output lKHz) 
■ Phono. Tuner Aux and tape Monitor betier 
ttian 70dB. • Input sensitivity and impedance 
(tKHjfor rated outputs 
Phono: 2MV 47K ohms Aux. ! aOMV K)K ohms 
Tunen J30MV 50 K ohms Tape: 13QMV SOK 
BlWtL Graphic Equillwr Conlrofc 10 Band 
Slide Connor Frequency Bands: 31 SHi. 
G3Hz 125Hi 250Hi. 500Hz ^KH^ 2KHz 
4KH2 8KHz 1 €KH:. also with On panel seledor 
tor Phono. Tuner. Aux 1 and Aux 2. Power 
Supply: 117 VAC- Kil comes with ill electronic 
components, transformer, instructions and a 
19" rack mount type metel cabinet, 



TA-2SO0 (Kit> 



$119.00 



20 STEP LED POWER 

LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 
40 3- color LED's to indicate sound level output 
of your amplifier frcmi -5? dB to q dB. Come* 
wlh an attractive silk screen printed panel 
Has selector switch to allow floating or 

?rsdual ou Iput indicting. K it includes all parts, 
roni panel and power supply 

TY-« (KHJ 

$34.95 



SPY EAR 

A very popular device de- »| 

signed to listen to sou nds- s. *) ^ - 

voices through rooms or 3 * 

'I thick concrete walls. 
Place listening sensor agamst wall and 
earphone m e»r. Adjust volume control 1 
Clearly hear things you may not want tol 

CM-8 S89.9S 



INFRA-RED 
REMOTE CONTROL 

t SWITCH KIT 

iBjjfjgw Inlra-red Remote Con- 
I troi switch can bo used 
^^^^" lo conlroi appliances 
Up to 5D0 W 

The TK-41 has etleclive control up lo 10 

meters. No antenna needed Features latest iC 
controller which excludes mlarferences from 
light Or AC pulse Signal 

TK-41 Kit S24.S5 



STEREO AMP KIT 

160 Witt Total SOW * SOW 

Thta is a solid stale ell transistor circuitry on 
board stereo amplifier Power output employs 
2 pairs of matching Darhng'on transistors 
T.H.D. less lhan ,05^ between DC to 200 KHz 
Power supply requires 30 VCT 2 amp » FMR 

TA-802 

S39 + 95 



(optional) 

$9.95 




UHF TV PREAMP 



l-"fA.TUHES: 

• 2S dB gaini 

* Ki1 



u U 

Your reception wNI dramatically improve This 
un it will ena bta you lo pul I in signals you never 
knew ware there? For both indoor and outdoor 
use Input and ouipul impedance 75 ohm. No 
adjustment 1 Easy assembly. 

JH-0 Kit $23.95 



R.F. 

MODULATOR 



-t 



Combine uoin audio and video ouipui onto 
channel 3 or 4 of yourT.V set. Single J.C. chip 
>MC 1374^ makes Forqutck and easy assembly 
Single td|uslment ccmrol 1 A must for every 
video recording or computer enthusiast. 



VH-0 Kit , , 



S19.95 



LOW TIM DC STEREO 
PRE-AM KIT TA-2800 

IncorportlM ititc ol D.C- d*ibgn that ghrt* ■ 
Trfrquancy r«pon*t1r«n OHi- lOOKHz .- ,5dB. 
* Features lanu de'ea" t*itcM loLffJnffss, 
Ireble. midririge. b»s, balance • Comaina 
quad BiFetop-amploceveiopTHO of.OOSS 
a ■ raced uulpu! • Input sen&lrvFiy; phone 2 5 
MV tuner, au>. ape play lOOMU'lMK* Power 
supply . i5 vort DC at 2A Kit cornea wrtri 
reguJatedpowerauppty ellyoLi need is a 1 5-20 
VCT lamp KFMR. 

TA-2800 

ONLY 
$44.50 

KFMR 

$4.50 ea. 



PHILIPS 

VARACTOR TUNER 

Comes wilh adaptor board 

I q. directly replace Mitsumi 

tuner* Can use this with any 

board dnlted lor Ma sunn 1 

High gam and phenomena] 

picture quality 

Specii leal Ions: • Freq. Range LJHF 470-899 

mtti * Output Channel 3 * Input" 75 ohm 

• Gam- 19 dB 

ELC1045 




$23.95 j: 




DIGITAL 
MULTIMETER 



A 






MIC-3300A 
Carrying Case 



■ y.*i digit LCD meter 

■ Inpul impeoence 5!0Ohm 

■ hF'E measurement 

* DC ,S% accuracy 

• DCA up to 10 amps 

' Leads and battery included 



$59.95 
$ 9.95 



Add 10% shipping on orders under S35.00. Orders over $35.00, add 5%. 
Cataiog-SLOO. Visa & Mastercharge accepted. 



!SS555WK'! 
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THE Intelligence Library— Restricted technical 
information & books on electronic surveillance, 
surveillance-device schematics, lock-picking, 
investigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available Free brochures. MENTOR, (Dept Z), 
135-53 No. Blvd.. Flushing, NY 11354. 



FORTY-nine educational electronics Kits with 
self-learning project manual. Details S2.00 refunda- 
ble with order. TRIANGLE ELECTRONICS 89 
Atkay Drive. Hauppauge, NY 11788. 

RF parts— Motorola transistors. MRF454S16-50, 
MHF455S13.50. Catalog available. RF PARTS CO., 
1320 Grand, San Marcos. CA 92069. (619) 744- 
072B. 

UP to $500.00 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson, AZ 85725. 

FREE pay-TV reception. "How-To" book. HBO, 
Showtime, Cinemax. S4.95. DIPTRONICS, PO Box 
80H, Lake Hiawatha, NJ 07034, 

CORDLESS-leiephone owners. Increase range. 
Reduce static. Simple add on. Details $1.00. 
PHONES, PO BOX 273, Mesa, AZ 65201. 

COMPUTER owners personal or business you 
need an uninterruptible power supply. We have Tripp 
Lite's 400 watt model tor only S240.00 ANDERSON 
ENGINEERING, RT 9. Box 19, Tampa. PL 33610. 

CORDLESS-telephone owners: Prevent un- 
authorized calls with Call -Garde. '" Write: BROAD- 
CAST COMPANY, LTD., PO Box 59. Westmont. IL 
60559. 

CABLE-TV products Jerrold, Hamlin, and Oak con- 
verters. Send S3. 00 for information. ADDITIONAL 
OUTLET CORP., 111 E. Commercial Blvd.. Ft. 
Lauderdale. FL 33334. 

TEMPERATURE probe. 0.2°C accurate. Plugs into 
yourdigital multimeter. $14.95 Details free SPACE- 
TRON, 94B Prospect. Elmhurst, IL 60126. 

LOW surplus component prices — guaranteed 
quality. Free flyer ELECTRONtx ltd, 3214 South 
Norton, Sioux Falls, SD 57105. 

ELECTRONIC touch light control pad. Write for free 
brochure. EXOTIC IDEAS, PO Box 446, Lake Bluff, 
IL 60044. 

TUBES: "oldies," latest. Supplies, components, 
schematics. Catalog free (stamp appreciated) 
STEINMETZ, 7519-RE Maplewood, Hammond IN 
46324. 

RECONDITION ED test equipment. $1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806. 

GADGETS for a catalog of electronic toys and 
gadgets send S1.00 (refundable with order) to: 
GADGET ELECTRONICS, Box 37218. Dept. RE3. 
Omaha, NE 68137. 

INTEL 8051 family cross assembler for IBM-PC or 
CPM-80. Free shippingimmediate delivery $50.00. 
Send check to GLO LABS, PO Box 8625. Rockville. 
MO 20856 

PRINTED-circuit boards: quotes free. SASE to 
JAHMAAL ELECTRONIC SUPPORT, PO Box 397, 

Troy, NY 12181. __ 

JERROLD DRX 3DIC 105 $159.00. Oak wireless 
converters only $169.00, Jerrotd 60-channel con- 
verter $89.00, line traps, filters, only $49 00, RED- 
COAT ELECTRONICS, 104-20 66th Dr., Forest 
Hills, NY 11375 (212) 459-5088. 

INFRARED detector. Valuable tool for detecting 
infrared light. Use for troubleshooting and testing IR 
LED's used in sensors, remote controls, and various 
other IR devices. Send S8.00 each. TRU-TECH 
CO., 226 Pointview. Dayton, OH 45405. 



WRITE FOR 



.^^McGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

W,i 1 (816) 842 50V2 
1901 MCGEE STREET KANSAS CITY, MO. 64108 



BEC Electronics 

P.O. BOX 461244R 

GARLAND, TX. 75046 

(214) 487-9031 



TERMS 
COD MINIMUM $20.00 • ADD SS 50 FOR COD'S 
LIPS DELMHY APDRFSS MLJST ACCOMPANY 

A] L COD ORDCRS 
SI Wt HAND! INC, ON ORDtRS IINDF.R JI0.00 
ADD 6\ FOR SHIPPING 

TTXAS RESIDENTS ADD SI STATE SALES TAX 
ALL FOREIGN ORDERS ADD 25^ FOR SHIPPING 
(CANADA I5M NO FOREIGN COD'S 
CAI I (2111 1*7 -W3I TO P! ACT CHI Ull CAKD OR COD OHDFR 



OVER 45,000 SOLD SINCE 1977! 
SOUND EFFECTS KIT 

This unit uses the Tl 76477 
B IC and after .he easy 
assembly is completed you 
wilt be able to reproduce al- 
most any sound you want! 
Quality PC board and .til 
necessary components are 
provided- AIJ you need to 
add is a speaker. Thecircu it ry 
of the Uti provides you with a 
Pulse Generator, MUX 
Ow i liar or & ("omp.ir.Unr 
to make more complex 
sounds a snap. Programming 
examples provided to help 
you get used to using rhe unit. 




18.50 «. 
2/34.50 




SUPER MUSIC 
MAKER KIT 



10 WATTS 
OUTPUT! 



12 VOLTS 

AC (DC 

SPEAKER 

NOT INCLUDED 



27.95 

tNCLUDES 
CASE* 

ROM CHIP 
ORDER 
KSM-03 



This popular kit is great 
for car koruf or door* 

f5^"^ bell applications. We include 
all components and quality PC 
board. You'll love oureasy I o follow 
assembly ins truci ions. The package 



THE BEST DEAL! 

This hand held AntomD' 
tivc Tester checks and 
lesls the functions listed 
below easily and quit kk . 
The original manufac- 
turer sold over a million 
units in 1933 at 19,95 each. 
Instructions and charts 
are printed on the bach of 
each unit. This tester will 
save hours of frustration 
and pay for itself iht» first 
lime used! Umts are all 
new, 100% guaranteed 

TESTS: Battery Condition, for 90 days from date of 

Pick-up Coil, Ignition Module, purchase. 

and HV Coil ORDER: AS-25 

1 1 .88 each tftV order W BEFORE MARCH 30 
TAV 18.50 FOR BOTH! 



Mi IKosu KWmoH 
tesT£H 



HATTIRV lOU' 



DEFF.CTIVF 
PICK-UP 



DEKECTIVt I 
' MODULE 



DEFECTIVE 
COIL 



price includes the kit, case w/ front panel 
tune selection switches, and a preprogrammed 2708 
memory chip (ROM) with 35 additional tunes; (60 total). 
Additional ROM's are available for 9-95 to 14.95 ea. 
{Listing sent with order). Order Now! Offer expires 
March 30, 1984! 12VAC transformer is available. 
Order TN-20 2.60 ea. 



XlIM ( I I \l\Illl.h(H\M>lil>»IIHM\l i, I' K i 
M M » 'AM HI 1 1 M I Mil lOShM Ifltll H I Rl 1 \\ Oh [ Jl H 



f WINDSHIELD ^ 
WIPER DELAY 

Compkrtt * Hcmbtrd PC 
card wilh IC f rrJftV. and 
i mil ml With si hrm.it it 

Complete ivish euitom 
mokted plasfk ra« with 

bracket and liJirJw.iM'. 
Special iniiDdtii iui ^ 
priest 5-SS 

V OnUr AS-01 J 



TELEPHONE ' 
RINGER SEMI KIT 

' .: special Ml. MM'* J 

lone ringer If- and coin- 

■!!■■• (O build a ; 1 1..' .;; ■ : ..i n :■ 

I ■ ■ n i- r ::i ■: *- r lOF UQUI •>!• •■■:;,' 
S pgb, of spec* and circuits, 
Ordi-r. KIRrfllS 2. SO 
PC Board for above 
. Ordrr: PCB-Ol 2.0O , 



[.MIA08 Aud» IF& Sep- 

.ir-.icp 2\V Audio output 
ICI - 1 kos .95 

TDA10Q2 2W Audio 
aulpul 

Order: ILL- 1 002 .1.25 
LMJ0] Linear B pin 
Op Amp 

Order: TCL-01A 39 

CD 4433 Ccunlcr & 7 seg. 
dccoder.'d river IC PiouU * 
.Order: ICL-W33 .69, 



TRANSFORMER 

24 VAC @ 3A 
13 VAC <£ 1A 
6 VAC @ 2A 
Complrteh/ Shi,- hi erf 
US VAC Primary 
7.55*. 10 W.M 
ORDER: TN-30 



TV ANTENNA WlR£ 
3O0 OHM TWI N LEAD 

UKf-YHF-FM (TECFPHDIt , 
DIELECTRIC 



W-0K5 iO FT «ra*ti 



NPN POWER 
TRANSISTOR 

■t> VOLT 7 AMP 

II A VATT 
HF£ rs » to-i 



>■' 



TWIN FOAM 
300il TV LEAO IW wiGE | 

Hi) TRJlN^FOHUEfl REQUIRED 
F-Vrif-FM-BJ CMiflhEL 

DEAL FDR CfltOa-F" MULTl^Ltlt 9 I 
LL TV-FU . r UNCT.0NS UFD B'T 
MlOh CAAQIDE HDlSTuAE PROOF 
WEATHER SEALED POLT JACKET 

0999 i>: 

5-0160 ioo ft n i t\i 



'D«ER tUPPLIES, tTC &' 




: . 8/lb TRACk TAPE MEADS 

-^ IHSTKUUEKTATIQH UFR PAID qVCH .OGD P(H Hth.l 
I HElKhSE >M.6MHr » f l/I I PI. THE | 
XOHEY3 PERreAM' 4 RUM OH I* TAPE, TWO 
HCifl'- C.R IE STUftERED TO SET It TnACKI. 

1, CT c .„,. »-• e run HECWO | 

UNUSEC "' J > tJ **-" M «IBK «.»T 



SOFT »n JLM^'3 4 ''I 
SOFT.IULl^S *"\^ t l 



c size 

NI-CAD 
BATTECIES 

RECM&nCE.tLE — 

9^1 fl a Z LI 



"i 



t>H 



io/M7 



50 



run. i.PAL.n c am flatu»iE'Ull 
2 AH CAPACITY, uhui-H iLtyr OF 'n! 
.»*(.! -HA' T,F*Ei SOLO IV 0T..EffS- 

F,EW H FHEJH C£LL* CHMtBE .l-LCHQUFI^ 
10 UA UrB ST JAHTfO 



V-,OtMil AiZ 

.j PHONE JACK 
iT »- s.ws 9/5-1 

i WtO/llb t_ / I 

j\ ITiNDAnO TIt.tPr*0HF JAC« 

l\\ has s«/a' cocob cooto 

lA.* tEAOS FCAMrNATEO '« 3PA0i| 
(LUCE AT I" J 'NlCC 
|tC*l PUT A PHONt IN CVCAY 

. N" SIZE -s?V 
|Ni CADS £M$ 
12-TAk W> 

| HOW" I? SANTO H-iQCAi Hi CAM | 

. POUfL* tDU-1 PDNTiHLt PRD- 
I JtCTJ WITH CKEAP AtCHl*fi[*flLl| 
I AO*EN- EACH (ILL NATE0 
J CD-Hi.,. HEChANCEABUE 'Oil 1 ! Of | 
1 ■ UE 5 PLUS. YOU OEr A PLASTIC 
l^ftOJtCT 1ASF lAricri APPHOJt :*| 
H SWITCH, LFO |NHCA- 

Lt-oips. wto see 
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24 VAC 

.46 AMP 

| AC Adapter 

T-0IJ0 1^ O 
llllll J 
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STOCK UP NOW! 
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'b 



95 
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8 OHM 5 Watt -^| 
WEATHERPROOF •* I 
5" PAGING HORN 

SUPER QUALITV AH0OIZEO ALUMIailVl 
HONN AT A lAftAAlh MlC£> I OHH, 
l 3 WATT. NO-vD. All- ■■«£)(«[.£□ 
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' B tASY TO USi I „ 
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■ COPPCN I LB HA»tE£ I 

1240 ^/n* 



i VOLT 18 AMP 

. roweci supply 



ISOA KIT 17 Ll| 

I POPEitTEC ■■::(. iOOS itAI 
IfeATuMCS AbJUSTABLE VLjLTH.it, 
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. PNC-TECTtrjhl BAJNO NC« 



IC 

fiOCtvET£ 
J_ J0 100 

I S-M05 H fit* tS 4$ 41 
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400 VOLT 

12 AMP 

I SCR. 

I 99* 

to/*9 
24 VOiT 

2,3 AMP 
POWER 
SUPPLY 

I UMBO* tyPE LOS r-Z4 

I F FJ,TUHE 120/?,^ WW OfCn-l 

l.rioM, vD.-Agc a euflftEHrl 

limit ADJ REMOVED FAOIll 
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■taa 
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IS >1 t.LNO NE#. iHOlYlOU.Ll 
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special : 

1-3015 Jl" 



L.AHGE 
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fciao/'AJl 
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CL-LA7FQ. EUAREHT .IU.T 

l€\5X 




PHIKE. SNISWT UNIFORM 
LCD S ARE 4NEAT for 

HSWT-Uft UI*TOUN PlTDJECTI. 

ITS" d;a, Eirj'LQn: Fg-.i, | 

L-EAOl. FtAHBELEtl DtSICK 



ELECTRONIC BARGAINS Nl 

IF TOU'RE NOT r>hl OUft MAILING L.ST. VOU'flE HISSING 0UT- 
I 5TAh|D:N-; 9UVS ON THE fm6S7 IN CLECTRCrHlC PARTS Fuff 

THE BUROEft IN B r£Afl$ OVEN 250,000 HOBBriSTS HAtfE I 
I D-lSCDvEflED WHFflE TO FlKO USEFUL, UNIO'JE ON 00VMKriGHT| 
I STnArfGE flECTHONflCS AT Cr¥EA#Ar P«lCE$ 

H* . MOT 5f NO rO*fluft CATALOG rQ-DAV-ITS FREE 1 

^(AMONDBACK 

♦ ELECTRONICS COMPANY 

♦ PO BOX 12095 Dept 102 

♦ SARASOTA. FLA. 33578 
Phone Orders (813) 953-2829 

COHtrhEMIAL US ADO 'I 60 FOR tHE Fiflsr L& a PV^ 
,0 ! FOfl EACH ADDEtlOMAL LB FL* ADO i\ TAX ™-~ 
1EESI eOASI A0D 'I «0 FOR TH£ FIRS! P0UKO 8 |«1B 

Sfli FOR EACH ADDITIONAL POUND ^F" 

MAIL ORDER *7 MINIMUM 
JIODX CREDIT CARD *I5 MINIMUM 
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CIRCLE 92 ON FREE INFORMATION CARD 



111 



4i6a 



64K DYNAMIC 
200 NS 



$595 TMM2016 



2KX8 STATIC 
200 NS 



CO 

o 

O 

tr 

1- 
o 



Q 
a 
< 



112 



2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114-25 

2114L-4 

2114L-3 

2114L-2 

TC5514 

TC5516 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK411S 

TMM2016-200 

TMM2O1G-1S0 

TMM201 6-100 

HM6116-4 

HM6116-3 

HM6116-2 

HM6116LP-4 

HM6116LP-3 

HM6I16LP-2 

7-6132 

HM6264 



STATIC RAMS 



EPROMS 



Crystals 



256x4 
2 56 1 4 
1024(1 
1024x1 
1024x1 
256 1 J 
256x4 
1024 X 4 
1024 x 4 
1024 I 4 
1024x4 
1024 1 4 
1024x4 
2048 x 8 
4036 x 1 
4096 1 1 
4096 x 1 
409E x 1 
1024 X 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048x8 
2048 X 8 
2048x0 
2048 1 8 
•1096 j 3 
8192 I 8 



LP = Low Power 



(4S0m) 
i450ns) 
(450m) 
(450 01) 
(250n») 
(450 01) 
(450 n J) 
(450 ni) 
(250nt) 
(450 n 1) 
(300nt) 
(200n>) 
(650n») 
(250ns) 
(55ns) 
(450m) 
(300n>) 
(200o>) 
(250ns) 
(200oi) 
(150ns) 
(100O1) 
(200ns) 
<1S0n») 
(120ns) 
(200ni) 
(150ns) 
(120n») 
(300os) 
(150m) 

a tiii 



(cmot) 



(LP) 
(LP) 



(LP) 
(LP) 
LP) 

(cmot) 
(cmos) 



(cmot) 
(cmot) 
(cmot) 
(cmoiKLP) 
(cmot)(LP) 
(cmoiJ(LP) 1 
(Os tat) 3 

(cmos) 4 

Quasi -Static 



1702 


256x8 


(tut) 


4.50 


2708 


1024 x S 


(450ni) 


3.95 


275a 


1024 X 6 


(450n») (5») 


8.95 


2716 


2048 x 8 


(450ns) (5v) 


3.95 


2716-1 


2048 X 8 


(350m) (5v) 


5.95 


TMS2516 


2048 x 8 


(4S0nt) (5v) 


5.50 


TMS2716 


2048x8 


(450nt) 


7.95 


TMS2S32 


4096 x 8 


(450ns) (5.) 


5.95 


2732 


4096 X 8 


(450ns) (5y) 


4.95 


2732-250 


4096 x 8 


(250ns) (5«) 


8.95 


2732-200 


4096 X 8 


(200ns) (5v) 


11.95 


2732A-4 


4096 x 8 


(450ns) (5v) (21 vPGM) 


6. 95 


2732 A 


4098 X 8 


(250ns) (5v)(21vPGM) 


9.95 


2732A-2 


4096 x 8 


(ZOOnt) (5») (21 vPGM) 


1395 


2764 


8192x8 


1450ns) (5«) 


8.95 


2764-250 


8192 x 8 


(250nt) (5v) 


7.95 


2764-200 


8192 X 8 


(200nt) (5*) 


19.95 


TMS25G4 


8192 x 6 


(450nt) (5v) 


14.95 


MCM6B764 3192 X 8 


(450ns) (5»)(24pln) 


39.95 


MCMS8766 8102 x 8 


(350nt) (5v)(24pinHPW*L) 


42.95 


27126 


16384 X 8 


(30Cm) ($v) 


29.95 


5v - Single 


5 Voll Supply 21vPGM - Pfogrim at 21 Vollx, 



DYNAMIC RAMS 



EPROM ERASERS 

HSPECTRONICS 
CORPORATION 



TMS4027 

UPD41 1 

MM5280 

MK4108 

MM529B 

4116-300 

4116-250 

4116-200 

4116-150 

4116-120 

2118 

MK4332 

4164-200 

4164-150 

MCM6665 

TMS4164-15 



4096 x 1 

4096 X 1 

4096 x 1 

8192 1 1 

8192 X 1 
16384 I 1 
16384 X 1 
10384 x 1 
18304 X 1 
16384 I 1 
16304 X 1 
32788 1 1 
65536 X 1 
65536 X 1 
65536 X 1 
65536 I 1 

5V = tingle 5 volt supply 



(250ns) 

(300nt) 

(300ns) 

(200ns) 

(250ns) 

(300ni) 

(250ns) 

(200ns) 

(150ns) 

(120ns) 

(150ns) (5v) 

(200nt) 

(200n») (5») 

(150m) (5v) 

(200nt) (5v) 

(150ni) (5v) 



1.9-9 
3.00 
3.00 
1.95 
1.85 
8/11.75 
6/7.95 
8/12.951 
8/14.95 I 
8/29.95 I 
4.95 I 
9 95 I 
5.95 I 
6.95 I 
0.95 1 
8 95 I 







Capacity 


Intensity 






Timer 


Chip 


(uW/Cm'| 




PE-14 




9 


8,000 


63.00 


PE-14T 


X 


9 


8,000 


119.00 


PE-24T 


X 


12 


9.600 


175.00 


PL-26ST 


X 


30 


9,600 


255.00 


PR-12ST 


X 


25 


17,000 


349.00 


.PR-320T 


X 


42 


17.000 


595.00. 



Gomuuter managed inventoru 
- uirtuaiiy no Dach orders! 
ueru competitive prices! 
Friendly stall! 

Fast seru.ee — most orders 
shipped within 20 hours! 



6800 



6BO00 

6800 

6802 

6603 

8808 

6609E 

6809 

6810 

6820 

6821 

6820 

6840 

6043 

0844 

6845 

6847 

6850 

6852 

6860 

6875 

6680 

6683 

68047 

68488 



6500 

1 MHZ 



8000 



6502 


4.95 


8504 


6.95 


6505 


0.95 


6507 


9.95 


6520 


4.35 


6522 


6.95 


6532 


9.95 


6545 


22.50 


6551 


11.85 


2 MHZ 




6502A 


8.95 


652 2 A 


9.95 


6532A 


11.95 


6545A 


27.95 


6551 A 


11,95 



6800 - 1MHZ 



68B00 


10.95 


60 BO 2 


22.25 


68B09E 


29.95 


68B09 


29.95 


EBB10 


5.95 


68B21 


6,96 


66B40 


19.95 


88B45 


19-95 


68B50 


5.95 



68B00 ■ 2 MHZ 



DISC 
| CONTROLLERS I 

16.95 I 
24.95 I 

26.95 I 
29.95 I 
49.95 I 

54.95 

54.95 

59.35 

59.95 

34.95 

39.95 

39.95 

29.95 

34.95 

17.95 I 

18.9 5 J 



8035 

8039 

INS-8060 

IN 3-8 073 

8080 

8085 

8085A-2 

8086 

8087 

8086 
18069 
[OISS 
(8155-2 

8156 
I 8185 
I 8185-2 
10741 
I 8748 
lfl75S 



1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 
2797 
6843 
8272 
UPD765 
M BOO 76 
MB0077 
1691 
1.2143 



CRT 




CONTROLLERS I 


6645 


14.95 1 


68B45 


19.961 


HD46505SP 


15.95 1 


6047 


11.95 1 


MC1372 


6.35 1 


68047 


24.95 I 


8275 


29.95 1 


7220 


99.951 


CRTS027 


19.95 1 


CHTS037 


24.95 1 


TMS9918A 


39.95 1 


.DP83S0 


49. 95 J 



r 8200 " 


8202 


24.95 


0203 


39.95 


0205 


3.50 


8212 


1.80 


0214 


3.85 


B216 


1.7S 


8224 


2.25 


8226 


1.80 


6220 


3.49 


8237 


19.95 


8237-5 


21.95 


8238 


4.49 


8243 


4.45 


8250 


10.95 


8251 


4.49 


8253 


6.95 


8253-5 


7.95 


8255 


4.49 


0255-5 


5.25 


8257 


7.95 


0257-5 


8.95 


8259 


6.90 


8259-5 


7.50 


8271 


79.95 


8272 


39.95 


6275 


29.95 


6279 


8.95 


8279-5 


10.00 


8262 


6.50 


8263 


6.50 


8284 


5.50 


8286 


6.50 


8267 


6.50 


0288 


25.00 


.8285 


49.95 



Z-80 

2.5 MHz 

ZOO- CPU 1 

zoo-ctc : 

Z80-DAHT II 

Z80-DMA V 

zeo-Pio s 

ZBO-SIO/0 11 

Z80-SIO/1 11 

Z80-SIO/2 11 

Z80-SIO/9 11 

4.0 Mhz 

ZOOA-CPU ' 

Z80A-CTC ' 

ZOO A- DART < 

ZOO A- DMA 1"! 

ZBOA-PIO I 

Z80A-SIO/0 11 

ZSOA-SIO-'l IS 

ZBOA-SiO/2 11 

Z60A-5IO/9 1i 

6.0 Mhz 

zsob-cpu \ 
zsob-ctc 1: 

Z00B-PIO 1: 

ZSOB-DAHT V 
Z00B-SIO/2 3! 

ZILOG 

Z6132 34.95 1 

.Z8071 39 .95 J 



| 32.768 khi 
1.0 mhz 
1.8432 
2.0 

2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 

5.0688 
5.105 
5.7143 
6.0 
6.144 
6.5536 
8.0 
I 10.0 

10.738635 

14.31818 

15.0 

16.0 

17.430 

18.0 

18.432 

20.0 

22.1184 
L.32.0 



UARTS 

I AY3-1014 
AV5-1013 
AY3-1015 
PT1472 
TP.1602 
2350 
2051 
IM6402 
IM6403 
1NS8250 

] GENERATORS 
BIT-RATE 



MCI 14 1 1 

BH1941 

4702 

COM5016 

COMB116 

MM55Q7 



11.951 
11.95 I 
12.95 I 

16.95 I 

10.95 
10.95 



FUNCTION 

I MC4024 3.95 I 

LM566 1.49 

I X P. 2206 3.75 j 

L.8038 3.95J 



MISC. 

I UPD7201 

TMS99S32 

ULN2003 

3242 

3341 

MC3470 

MC34S0 

11C90 

95H90 

2513-001 UP 
L 25 13-002 LOW 



r CLOCK 




CIRCUITS 


MM5314 


4.95 


MM 5389 


3.95 


MM5375 


4.95 


MM5B167 


12.95 


MM58174 


11.95 


JHSM5832 


3.95. 



KEYBOARD 
CHIPS 

I AV5-2376 11.95 1 

AY 5-3600 11.95 

LAY5-3600 PRO 11.95J 





CMOS 




4000 


.29 


4526 


1.19 


4001 


.25 


4531 


.95 


4002 


.25 


4532 


1.95 


4006 


.89 


4538 


1.95 


4007 


.29 


4539 


1.95 


4008 


-95 


4541 


2.64 


4009 


.39 


4543 


1.11 


4010 


.45 


4553 


5.79 


4011 


.25 


4555 


.95 


4012 


.25 


4556 


.95 


4013 


.36 


4501 


1.95 


4014 


.79 


4502 


1.95 


4015 


.39 


4594 


.75 


4016 


.39 


4585 


.75 


4017 


.69 


4702 


12.95 


4010 


.79 


74C00 


.35 


4019 


.39 


74C02 


.35 


4820 


.75 


74C04 


.35 


4021 


.79 


74C0B 


.35 


4022 


.79 


74C1D 


.35 


4023 


.29 


74C14 


.59 


4024 


.65 


74C20 


.35 


4025 


.29 


74C30 


.35 


4026 


1.65 


74C32 


.39 


4027 


.45 


74C42 


1.29 


4028 


.69 


74C48 


1.99 


4029 


.79 


74C73 


.65 


4030 


.39 


74C74 


.65 


4034 


1.95 


74C76 


.80 


4035 


.05 


74C83 


1.95 


4040 


.75 


74C65 


1.95 


4041 


.75 


74C86 


.39 


4042 


.69 


74C89 


4.50 


4043 


.85 


74C90 


1.19 


4044 


.79 


74C93 


1.75 


4046 


.B5 


74C95 


.99 


4047 


.95 


74C107 


.89 


4049 


.35 


74C150 


5.75 


4050 


.35 


74C151 


2.25 


4051 


,79 


74C154 


3.25 


4053 


.79 


74C157 


1.75 


4060 


.09 


74C160 


1.19 


4066 


.39 


74C101 


1.19 


4 OSS 


.39 


74C162 


1.19 


4069 


.29 


74C163 


1.19 


4070 


.35 


74C164 


1.39 


4071 


.29 


74C105 


2.00 


4072 


.29 


74C173 


.79 


4073 


.29 


74C174 


1.19 


4075 


.29 


74C17S 


1.19 


4076 


.79 


74C192 


1.49 


4070 


.29 


74C193 


1.49 


4081 


.29 


74C195 


1.39 


4082 


.29 


74C200 


5.75 


4085 


.95 


74C221 


1.75 


4085 


.95 


74C244 


2.25 


4093 


.49 


74C373 


2.45 


4098 


2.49 


74 C 374 


2.45 


4099 


1.95 


74C901 


.39 


14409 


12.95 


74C902 


.65 


14410 


12.95 


74C903 


.85 


14411 


11-95 


74C90S 


10.95 


14412 


12.95 


74C906 


.95 


14419 


7.95 


74C907 


1.00 


14433 


14.95 


74C90S 


2.00 


4502 


.95 


74C909 


2.75 


4503 


.65 


74C910 


9.95 


4508 


1.95 


74C911 


8.95 


4510 


.05 


74C912 


8.95 


4511 


.95 


74C914 


1.95 


4512 


.95 


74C915 


1.19 


4514 


1.25 


74C918 


2.75 


4515 


1.79 


74C920 


17.95 


4516 


1.5$ 


74C921 


15.95 


4518 


.99 


74C922 


4.49 


4519 


.39 


74C923 


4.95 


4520 


.79 


74C925 


5.95 


4522 


1.25 


74C926 


7.95 


4526 


1.25 


74C928 


7.95 


L 4527 


1.95 


74C929 


19.95, 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
' 800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

< ':ii|:yiiiihl I'tU-l JDK Hi, I.X1... ■,-,., 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th„ 9-9 Sal. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order S 10 For shipping jna handling include 
S2.50 lor UPS Ground and $3. 50 lor UPS Air Orders over 1 lb- and 
foreign orders may require additional shipping charges — please 
contact our sales department tor ihe amount. CA reside " 
include 6 : . salei tax. Bay Area and LA reiidenim include &' i* -a. Prices 
subject lo change without notice We are noi responsible tor 
typographical errors. We reserve Ihe right to limit quantities and lo 
substitute manufacturer AH merchandise subject lo prior i. 



CIHCLE 49 ON FREE INFORMATION CARD 



211a 450NS 8/S995 211a 250NS 8/W5 



74LS00 




74LS60 


.24 


74LS173 


.69 


74LS01 


.25 


741.8174 


.55 


74LS02 


-2S 


74LS175 


.55 


74LS03 


.25 


74LS181 


2.1S 


74LS04 


.24 


74LS1S9 


9.95 


74LS05 


.25 


741.5190 


.89 


74L508 


.2* 


74LS191 


.89 


74LS09 


.29 


74LS192 


.79 


74LS10 


.25 


74LS193 


.79 


74LS11 


.35 


74LS194 


.59 


74 LSI 2 


.35 


74LS195 


.89 


74LS13 


.45 


74LS196 


.79 


74L314 


-SB 


74LS197 


.79 


74LS1S 


.35 


74LS221 


.69 


74LS20 


.25 


74LS240 


.95 


74LS21 


.29 


74LS241 


.99 


74L322 


.25 


74LS242 


.99 


74LS26 


.29 


74LS243 


.99 


74L527 


.28 


74L5244 


1.29 


74 L SIS 


.35 


74LS245 


1.49 


74LS30 


.25 


74LS247 


.75 


74LS32 


.29 


74LS249 


.99 


74LS33 


.55 


T4LS249 


.99 


74LS3T 


.35 


74LS251 


.59 


74L338 


.35 


74L5253 


.59 


74L54D 


.25 


74LS257 


.59 


74LS42 


.49 


74LS259 


.59 


74LS47 


.75 


74LS259 


2.75 


74LS46 


.75 


74LS260 


.59 


T4LS49 


.75 


74LS2S6 


.55 


74LSB1 


.25 


74LS273 


1.49 


74 L 554 


.29 


74LS275 


3.35 


74LS5S 


,29 


74LS279 


.49 


74LS63 


1.25 


74LS2B0 


1.98 


74LS73 


.39 


74LS293 


.69 


74LS74 


.35 


74LS290 


.89 


74LS7S 


.39 


74LS293 


.89 


74LS76 


.39 


74LS295 


.SS 


74LS76 


.49 


74LS298 


.69 


74LSB3 


.50 


74LS299 


1.75 


74LS65 


.59 


7 4 L S3 23 


3.50 


74LS35 


.39 


74LS3Z4 


1.75 


74LS90 


.55 


74LS352 


1.29 


74LS91 


.89 


74LS353 


1.29 


74LS92 


.55 


74LS363 


1.35 


74LS93 


.55 


74LS364 


1.95 


74LS9S 


.75 


74LS365 


.49 


74LS96 


.85 


74LS355 


.49 


74LS107 


.39 


74LS367 


.45 


74LS1DS 


.39 


74LS369 


.45 


74LS112 


.39 


74 US 373 


1.39 


74LS113 


.39 


74LS374 


1.39 


74LS114 


.39 


74LS375 


.95 


74LS122 


.45 


74LS377 


1.39 


74LS123 


.79 


74LS379 


1.16 


74LS124 


2.93 


74LS379 


1.35 


T4LS125 


.49 


74LS395 


3.90 


74 LSI 26 


.49 


74LS3B6 


.45 


74LS132 


.59 


74LS390 


1.1S 


74LS133 


.59 


74LS393 


1.19 


74LS136 


.39 


74LS395 


1.19 


74LS137 


.99 


74LS399 


149 


74LS138 


.55 


74LS424 


2.95 


74LS139 


.55 


74 L 5447 


.95 


74LS145 


1.29 


74LS490 


1.95 


74LS147 


2.49 


74US824 


3.99 


74 US 148 


1.35 


74LS640 


2.20 


74LS151 


.55 


74LS615 


2.20 


T4LS153 


.55 


74LS889 


1.69 


74LS154 


1.9D 


74 US 669 


1.89 


74LS1S5 


.69 


74 L 5870 


1.49 


74LS156 


.89 


74LSS74 


14.95 


74LS1S7 


.85 


74LS6S2 


3.20 


74LS158 


.59 


74LS693 


3.20 


74LS160 


.69 


74LS664 


3.20 


74LS161 


.65 


74LS9B5 


3.20 


74LS162 


.69 


74L66BB 


2.40 


74LS163 


.85 


74LS699 


3.20 


74LS164 


.69 


61LS9S 


1.49 


74L5165 


.95 


81LS96 


1.49 


74LS166 


1.95 


B1LS97 


1.49 


74LS16B 


1.75 


81LS96 


1.49 


74LS169 


1.75 


2SLS2521 


2.50 


74LS170 


1.49 


25LS2569 


4.25 J 



74S00 



74S00 

74502 

74S03 

74504 

74S05 

74508 

74S09 

74510 

74S11 

74515 

74S20 

74522 

74S30 

74S32 

74S37 

74S38 

74S40 

74S51 

74S64 

74S65 

74S74 

74SB5 

74S86 

745112 

74S113 

745114 

74S124 



74S132 
745133 
74S134 
745135 
74S138 
745130 
74S140 
74S151 
74S153 
74S1 57 
74S158 
74S161 
745162 
74S163 
745168 
74S169 
745174 
74S175 
745181 
74S192 
745188 
74S199 
74S194 
74S19S 
74S196 
74S197 
74S201 



74S22S 
74 S 240 
74S241 
745244 
74S251 
745253 
74S257 
745258 
74S260 
7 4S 2 73 
745274 
74 S 275 
74S230 
74S287 
74S2BB 
74S289 
745301 
74S373 
74S374 
74S381 
74S387 
74S412 
74S471 
74S472 
745474 
74S482 
745570 
74SS71 



VOLTAGE 
REGULATORS 



7805T 

78M05C 

7808T 

7812T 

781 ST 

7824T 

780SK 
781 2K 
781 5K 

7824 K 

7SL05 
78L12 
7BL15 

78H05K 
I 76H12K 

C, T ■ 



7905T 
7908T 
791 2T 
791 5T 
7924T 
7905 K 
791 2K 
791 SK 
7924 K 
79L05 
79L12 
79L15 

LM323K 
UA78S40 



TO-220 K ' 

L ■ TO-92 



TO-3 



DATA ACQUISITION 

I ADCOBOa 15.55 DAC0S06 

ADC0804 3.49 DAC 1020 

ADC0809 4.49 DAC1022 

ADC0B17 9.95 MC140BL6 

LpACOSOO 4.95 MC1406LS 



[interface^ CENTRONICS 

8T28 
BT2B 
9T95 
BT96 
BT97 
BT»B 
DMS131 
DPB304 
DS9833 
DS8B35 
OSB336 
OSBB37 
L0S6836 



IDCEN36 

Ribbon Cable 36 Pin Male 8.95 | 
IDCEN36/F 

Ribbon Cable 36 Pin Female 6.95 | 
CEN39 
I Solder Cup 36 Pin Male 7.95 J 



VISA 



[MasterCard 



SOUND CHIPS 

I 76477 3.95 A V 3-99 10 12.95 1 

76468 5.95 AY3-8912 12.95 

1764B9 9.95 MC3340 I.49J 

MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14,95 

I Over 800 pages of manufacturers data | 
sheets on most commonly used IC's. 
Includes: 

* TTL - 74/74LS and 74F 
I* CMOS 

r Voltage Regulators 
I * Memory — HAM, ROM, EPROM 
| * CPU's — 6800, 6500, 280. SOB0, 

8085, 8086/8 
| * MPU support & interface — 
6800, 6500, 280, 8200, etc. 



FEDERAL EMPRESS 

SERVICES AVAILABLE! 





7400 




7400 


.19 


74123 


.49 1 


7401 


.19 


74125 


.45 1 


7402 


.19 


74126 


.45 1 


7403 


.19 


74132 


-45 1 


7404 


.19 


74136 


.50 1 


| 7405 


.25 


74143 


4.95 1 


7406 


.29 


74145 


.60 1 


7407 


.29 


74147 


1.75 1 


7408 


.24 


74148 


1.20 1 


7499 


.19 


74150 


1.35 1 


7410 


.19 


74151 


.55 1 


7411 


.25 


74153 


.551 


7413 


.35 


74154 


1.25 1 


7414 


.49 


7415S 


.75 1 


7418 


-25 


74157 


.551 


7417 


.25 


74159 


1.65] 


7420 


.19 


74160 


.85 1 


7421 


.35 


74161 


.69 1 


7425 


.29 


74163 


.69 1 


7427 


.29 


74164 


.85 1 


7430 


.19 


74165 


.85 1 


7432 


.29 


74166 


1.00 1 


7437 


.29 


74167 


2.95 1 


7438 


.29 


74170 


1.65 1 


7442 


.49 


74173 


.75 1 


7445 


.69 


74174 


.89 1 


7446 


.69 


74175 


.89 1 


7447 


.69 


74177 


.75 1 


| 7448 


.59 


74181 


2.25 1 


7451 


.23 


74184 


2.00 1 


I 7473 


.34 


74185 


2.00 1 


7474 


.33 


74191 


1.15 1 


7475 


.45 


74192 


.79 1 


7476 


.35 


74193 


.79 1 


7482 


.95 


74194 


.85 1 


7483 


.SO 


74195 


35 1 


7485 


.59 


74197 


.751 


7486 


.35 


741 9B 


1.35 1 


7489 


2.15 


74221 


1.35 1 


[7490 


.35 


74248 


1 35 1 


7492 


.50 


74247 


1.25 I 


17493 


.35 


74259 


2.25 I 


17495 


,55 


74273 


1.05 1 


17497 


2.75 


74276 


1.25 1 


174100 


1.75 


74279 


.751 


174107 


.30 
.45 


74366 
74367 


.65 1 


1 74109 


.65 1 


1 74116 


1.55 


74368 


.651 


I 74121 


.29 


74393 


1.35 1 


L 74 122 


.45 







CONNECTORS 1 


RS232 Male 


2.50 


RS232 Fernnl 


! 3.25 


RS232 Hood 


1.25 


g-IPOST 


3.95, 


r EXAR 




XR 2206 


3.75 


XR2207 


3.75 


XR 220B 


3.75 


XR2211 


5.25 


,XR 2240 


3.25, 


r INTERSIL" 1 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7S60 


2.95 


ICL603S 


3.95 


ICM7207A 


5.59 


JCM7208 


15.95. 



LINEAR 



RCA 



9000 



9316 
9334 
9368 
9401 
3601 
9602 
L.96S02 



LM301 

LM301H 

LM307 

LM308 

LM30SH 

LM309H 

LM309K 

LM310 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM31B 

LM318H 

LM319H 

LM319 

LM320 [M 

LM322 

LM323K 

LM324 

LM32S 

LM331 

LM334 

LM335 

LM336 

LM337K 

LM337T 

LM33BK 

LM339 



LM340(sei 

LM348 

LM350K 

LM350T 

LM35B 

LM359 

LM376 

LM377 

LM378 

LM379 

LM3S0 

LM380N-! 

LH3B1 

LM332 

LM3B3 

LM384 

LM386 

LH387 

i LM389 

LM390 

I LH392 

■ LM393 

! LM394H 

I LM399H 

I NE531 

i NE555 

i NE556 

i NE55S 

I NE561 

I NE564 

H ■ TO-5 CAN 



IM565 

LM566 

LM567 

NES70 

NE571 

NE590 

NE592 

LM709 

LM710 

LM711 

LH723 

LM723H 

LM733 

LM741 

LM741N- 

LM741H 

LM747 

LM748 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC1358 

MC1372 

LM1414 

LM145B 

LM1468 

LM14B9 

LM1496 



LM1558H 
LM1800 
LM1812 
LM1830 
LM1971 
LM1872 
LM1877 
LM1889 
LM1S96 
ULN2003 
LM2877 
LM2S78 
LM2900 
LM2901 
LM3900 
LM3905 
LM3909 
LM3311 
LM3914 
LM3915 
LM3916 
MC4024 
MC40J4 
RCJ13S 
HC4151 
LM4250 
LM4500 
RC4558 
LM130B0 
LM13600 
LM 13700 
K = TO-3 



CA 3023 : 

CA 3039 1 

CA 3046 1 

CA 3059 : 

CA 3060 : 

CA 3065 1 

CA 3080 1 

CA 3081 1 
CA! 



TL494 
TL496 
TL497 
75107 
75110 
75150 
75154 
75168 
75189 



CA 3DB2 
CA 3083 
CA 3986 
CA 3089 
CA 3096 
CA 3130 
CA3140 
CA 3146 
1.19 



Tl 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
.89 



BIFET 



TL071 
TL072 
TL074 
TL9B1 
TL0B2 
TL0B3 



LED DISPLAYS 

I HP 5082-7760 .43" CC 

MAN 72 .3" CA 

MAN 74 .3" CC 

FND-357 {359) .375" CC 

FND-590 (503) .5" CC 



LED LAMPS 



JUMBO RED 
JUMBO GREEN 
JUMBO YELLOW 
LlEO MOUNTING HARDWARE 



BYPASS CAPS 

.01 UFDISC 100/6.001 

.01 UF MONOLITHIC 100/12.00 

.1 UFDISC 100/8.00 I 

Li UF MONOLITHIC 100/15.00-J 



FND-507 (510) 
ItIL-311 4x7 



.5" 



CA 



TL084 
LF347 
LF3S1 
LF353 
LF355 
L.F356 
1.40 



DIP 
SWITCHES 

4 POSITION .85 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

L 8 POSITION .95 . 



.270" HEX W/LOGIC 9.95 I 



ALL MERCHANDISE 100% GUARANTEED 



Copyright tySd JDR MiCfOdeviccn 
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CABINETS FOR 5VV 
CABINET #1 *29.95 

I * DIMENSIONS 8% x 5'^s x 3W * 
+ COLOR MATCHES APPLE 
I* FITS STANDARD 5W DRIVES, 

INCL SHUGART 
* INCLUDES MOUNTING • 

HARDWARE AND FEET * 



NOTE: Pleat* Include sufficient amount lor 
I (hipping on above Hem*. 



" DISK DRIVES 
CABINET #2 s 79.00 

COMPLETE WITH POWER 
SUPPLY, SWITCH. LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 
DIMENSIONS: 11M>x5%x3'W 
+5V@1 AMP, +12V@1.5AMP| 
FITS STANDARD 5V«" DRIVES | 
PLEASE SPECIFY 
GRAY OR TAN 



TRANSISTORS] 


1NI1I 


.50 


MPS3706 


.15 


MPS91B 


.25 


2N3772 


1.B5 


2N2102 


.75 


2N3M3 


.25 


2NH10 


.50 


2N3904 


.10 


2N321SA 


JO 


2 N 3906 


.10 


2N2219 


.54) 


2N4122 


.25 


ZNXnfA 


.50 


2N4123 


.25 


2N227.2 


M 


SN4249 


.25 


PNSStZ 


.10 


2N4304 


.75 


MPS2369 


.25 


2N4401 


.25 


1NS«H 


.25 


2N4402 


.25 


2N2M5 


JO 


2N4403 


.25 


2MM0T 


.25 


2N4S57 


1.00 


PN2907 


.125 


PN4916 


.25 


2NMH 


.70 


2N50S6 


.25 


M5ST 


.69 


PN5129 


.25 


3N13M 


.30 


PN5139 


.25 


2N3414 


.25 


2N5209 


.25 


2N3M3 


.40 


2N6028 


.35 


2NJ565 


.40 


2 N 604 3 


1.75 


MUSfC 


.25 


2N6M5 


1.75 


MPS363S 


.25 


MPS-A05 


.25 


MPS3B40 


.25 


MPS-A06 


.25 


rtotn 


.25 


MPS- ASS 


.25 


PNWM 


.25 


TIP29 


.65 


MPS3T04 


.15 


TIP31 


.75 






TIP32 


.7»J 



DISK DRIVES 

TAN DON 

ITM100-1 5Y<"(FOR ISMISS/DD 229.00 
I TM 100-2 5W" (FOR IBM) DS/DD 259.00 1 

SHUGART 

[SA 40QL b'A" (40 TRACK) SS.'DD 199.95 
I SA 400 5«" (35 TRACK) SS/DD 1 89.95 | 

PERTEC 

I FD-200 s» Bs/oD 179.951 

1 FD-250 s»" ds/dd 199.95 1 

MP) 

| MP-52 S»" (FOR IBM) DS/DD 249.00 1 

NOTE: PlaaH include sufficient amount lor 
■hipping on above Mama. 



IC SOCKETS 1 




1-99 


too 


Spin ST 


.13 


.11 


14 pin ST 


.15 


.12 


IS pin ST 


.17 


.13 


18 pin ST 


.20 


.18 


20 pin ST 


M 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


24 pin ST 


.40 


.32 


40 pin ST 


.40 


.30 


54 pin ST 


4.25 


call 


ST = SOLDERTAtL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.52 


16 pin WW 


.60 


.58 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.98 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.M 


1.4S 


40 pin WW 


1.09 


1.90 


WW = WfREWHAP 


18 pin ZIP 


5.95 


C*tl 


24 pinZIF 


7.95 


call 


28 pin ZIF 


5.05 


call 


7IF - TEXTOOL 


(Zero Insertion Force) J 



r EDGE-CARD 1 


CONNECTORS 


5-100 ST 


3.05 


S-100 WW 


4.95 


72 pin ST 


8.95 


72 pin WW 


7.95 


I 50 pin ST 


4.95 


| 44 pin ST 


2.95 


L44 pin WW 


4.95J 



r NEW UN-USED 




MUFFIN FANS 




| 4.6B" Square 




14.95 


I 3.125" Squarv 




14.95 


HEAT SINKS 




I TO-3 style 




.05 


1 TO-220 atylt 




.35 


SWITCHES 




1 SPOT m.n.-.oflg.e 




1.25 


1 DPDT mlnt-toggl* 




1,50 


tsPST m.n.-puihbut.or. 




.39 


^FT^SOLATOF 


4N26 1.00 


MCA-7 


4.25 


4N27 1.10 


MCA-255 


1.75 


4N28 .69 


tL-1 


1.25 


UN 33 1.75 


ILA-30 


1.25 


UN 35 1.25 


ILQ-74 


2.75 


UN 37 1.25 


H11C5 


1.25 


MCT-2 1.00 


TIL-111 


1.00 


LmCT-6 1,50 


TIL-113 


1.75 



1N751 
1K759 
1N4148 
1N4004 
KBP02 
KBP04 
LVM48 



DIODES 

5,1 volt zanar 
12.0 volt zanar 
(1N914) switching 
400PIV laclllltr 
200PIV 1 Samp bridge 
400PIV1.5»mp bridge 
Dip-Bridge 



VISA 



Mostei Card 



RESISTORS 

Va WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

.1000 PCS. SAME VALUE .015 1 



OUR BUYER BLEW IT... 
|& BOUGHT TOO EYIAIIV OF THESE! I 



4116 



250NS 



8/7.95 





RIBBON CABLE 




CONTACTS 


SINGLE COLOR 


COLOR CODED 




1' 


10' 


r 


IC 




10 


.50 


4.40 


.83 


7.30 




16 


.55 


4.80 


1.00 


S.80 




20 


.65 


5.70 


1.25 


11.00 




25 


.75 


6.60 


1.32 


11,60 




26 


.75 


6.60 


1.32 


11.60 




34 


.98 


8.60 


1.65 


14.50 




40 


1.32 


11,60 


1.92 


16.60 




50 


1.38 


12.10 


2.50 


22.00 



D-SUBMINIATURE 



DESCRIPTION 


SOLDER CUP 


RIGHT ANGLE 
PC SOLDER 


IDC 
RIBBON CABLE 


HOODS 


MALE 


FEMALE 


MALE 


FEMALE 


MALE 


FEMALE 


BLACK 


GREY 


ORDER BY 


DBxxP 


DBxxS 


DBjutPR 


DBxxSR 


IDBxxP 


IDBxxS 


HOOD-B 


HOOD 


CONTACTS 9 
15 
25 
37 
50 


2.08 
2.69 
2.50 
4.80 
6.06 


2.66 
3,63 
3.25 

7.11 
9.24 


1.65 
2.20 
3.00 
4,83 


2,18 
3.03 
4.42 
6.19 


3.37 
4.70 
6.23 
9.22 


3.69 

5.13 

6.84 

10.08 


1.25 


1.60 
1.60 
1.25 
2.95 
3.50 



For order instructions see "IDC Connectors" below. 
MOUNTING HARDWARE 1.00 



IDC CONNECTORS 



•i 



DESCRIPTION 



SOLDER HEADER SO LDER HEADER 



WW HEADER 



RIGHT ANGLE 

WW HEADER 



RIBBON 
HEADER SOCKET 



RIBBON 
HEADER 



RIBBON 
EDGE CARD 



ORDER BY 



IDHxxS 



IDHxxSR 



IDHxxW 



IDHxxWR 



IDSxx 



IDMn 



IDExx 



ORDERING INSTRUCTIONS: Insert the number of contacts In the position marked "xx"olthe "order by" part number listed, Example: A 10 pin rigManglesolder style 
header would be 1DH10SR. 



00 
O 

Z 

o 

a: 

F 

o 

UJ 

_1 

UJ 

6 
Q 
< 
IT 



_, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE y OUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Minimum order 110 For shipping and handling include 
$2 SO lor UPS Ground and S3 50 tor UPS Air Orders over 1 lb and 
foreign orders may require additional shipping charges — please 
co nisei our sale* department for I he amount CA residents musl 
include £*- sales las, Qay Areaand LA relidenlsmcludeG*. ' . Prices 
subject 10 change without notice We are not responsible tor 
typographical errors. We reserve the nghl 10 limit quantities and to 
substitute manufacturer All merchandise subiect to prior sale. 

' Copyright 19M JOR Micro devices 



114 



CIRCLE 49 ON FREE INFORMATION CARD 



FOR APPLE COMPUTER USERS 



EK JDR Microdevices 

WOUSAADSSOU" 

JDR 16K RAM CARD FOR APPLE II + 



Expand your 48K Apple to 64K 

Fully compatible with Apple Language System — Use | 

in place of Apple Language card 

Highest quality card features: gold edge connector,] 

sockets for all IC's, 

2 YEAR WARRANTY 

Kit with Instructions $40.95 

Bare PC Card $14.95 



$4}{J95 



GET SLIM IN 1984! 



JDR HALF-HEIGHT DISK DRIVE 

| * 35 Track if used with 

Apple Controller 
|* 40 Track Controller and DOS 

Available (Call for Price) 



$20995 



=x 



MR SVSTCMS 

lFD-35 DISK DRIVE 



$199 



95 



I * Shugart Mechanism — 

' Made in U.S.A, 

|* Direct Replacement for 
Apple Disk II 
Compatible with Apple 
Controller or other Apple | 
compatible controllers 

| * Specially designed 

electronics with tow power I 
consumption 

I* DOS 3.3 and 3,2 compatible | 

I + One Year Warranty 

] CONTROLLER CARD 
$69.95 



APPLE COMPATIBLE 
POWER SUPPLY 

|+ Use To Power Apple- 
Type Systems 

|*+5V@5A +12V@3A 
-5V@.5A -12V@.5A 

|+ Instructions Included 

$7995 

BMC 
BMX-80 PRINTER 

I * 80 CPS Dot Matrix Printer 
I * Prints Bi-Directional in 40, 80, 
71 or 142 Columns In Normal, 
Double Width or Compressed I 
Text. 

Print Superscript As Well As 
Superb Graphics in Character] 
or Bit Image 



visa 



'279 



MosteiCord 



VIEWMAX-80 
NOW ONLY *159 95 | 

l* 80 Column Card for Apple ll + | 

* Video Soft Switch 

* Inverse Video 
|* 2 Year Warranty 

VIEWMAX-80e 
NEW *129« 

I* 80 Column Card for Apple lie I 

* 64K RAM Expandable to 128K 
|64K RAM Upgrade $4760 

GRAPHMAX s 129 95 | 

I* Hi Resolution Graphics 

* Printer Card 

* Centronics Parallel Interface | 

|Graphmax with Color 

& Zoom Options . . . *149 951 



NASHUA DISKETTES 

5¥«" WITH HUB RING 

I MD1 SOFT SECTOR, SS/5D 19.95 j 

MD1D SOFT SECTOR. SS/DD 28.25 

MD2D SOFT SECTOR. DS/DD 30.7S I 

MD2F SOFT SECTOR. DS/QUAD DENSITY 45.00 

MD110 10 SECTOR HARD, SS/SD 19.95 

| MD210D 10 SECTOR HARD, DS/DD 30.75 | 

8" WITHOUT HUB RING 

| FD1 SOFT SECTOR, SS/SD 24.75 I 

I FD1D SOFT SECTOR. SS/DD 30.00 

FD2D SOFT SECTOR. DS/DD 36.75J 



OTHER ACCESSORIES 
FOR APPLE II 

ITHUNDERCLOCK $129.95| 

I * Real-Time Clock Calendar 
|* Software Included 

Mountain Software Compatible 
I* BSR Control Options Available 

I KRAFT JOYSTICK $39,95j 



VERBATIM 

DATALIFE 
DISKETTES 

SS/DO SOFT SECTOR 

$29.95 

SS/DD 10 HARD SECTOR 

$29.95 



" DISKETTE! 
FILE 

| * ATTRACTIVE FUNCTIONAL | 
DISK STORAGE SYSTEM 

| * 75 DISK STORAGE 
CAPACITY 

| * MOLDED FROM' DURABLE | 
SMOKED PLASTIC WITH 
FRONT CARRY- 
ING HANDLE 






MONITORS 

BMC MONITOR STAND 
MODEL PA-900 

Your Display Will 

Tilt & Swivel '29.95 



*16 9 



MONOCHROME 

BMC BM12AUW GREEK 12" '89-95 

BMC BM12EUY 18 MHZ AMBER. ....... S 1 39.95 

BMC BM12EUN 18 MHZ HIGH RES GREEN '115.00 

NEC JB1201M- 20 MHZ GREEN S 169.00 

| ZENITH ZVM-121 • 15 MHZ GREEN *99.00 | 

COLOR 

| BMC BM-AU9191U COMPOSITE 13" '279.00 | 

NO C.O.D. ORDERS PLEASE 



JDR Microdevices 

I S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

Apple is a trademark of Apple Computer Corporation 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN QRQERtNG 

TERMS: Minimum order $10 For ihippcng and handling include 
£2.50 tot UPS Ground and S3 50 lor UPS Air Orders over 1 lb. and 
foreign orden may require additional shipping charge* — pl*a*r 
contact our lait-i department for the amount CA retirienti mull 
include 6" 1 sales im Bay Area and LA revdenu include 6 i -. Prtce* 
lubjeti to change wllhoul nonce We are not reipomihte for 
typographical error* We feserye the rtght lo limit quaniitie* and lo 
tutiililufe manulaciuier All merchandise subject lo prior sale 



Copyright 190* JDR Microdevicei 
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ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 

electrical noise for maximum signal. 
Gives excellent reception of SO KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 

in. whip. 50 foot coax. 20 dB attenuator 

prevents receiver overload. Switch be- 

itween two receivers. Select auxiliary or 

t active antenna. Gain control. "ON" 

'LED. Remote unit, 3x2x4 in, Control, 

.6x2x5 In. 12 V0C or 110 VAC with 

optional adapter, 

MFJ-1312, $9.95. 

95 




129 



QrdBr from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1 8G0. 
Charge VISA, MC. Or mall check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 501-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

MET I ENTERPRISES, 

ivirv |ncorporated 

^Box 494, Mlaslsalppl State, MS 38762 
CIRCLE 66 ON FREE INFORMATION CARD 



^P Electronics 

JCTri NUMBER ONE IN 

'ZZ""~ QUALITY 

^~: SERVICE 

ZZZZ~ AVAILABILITY 

THE WORLD'S MOST 

ZZZ. COMPLETE PROFESSIONAL 

AMD HOME ELECTRONICS 

ENTHUSIAST INVENTORY 

' Semiconductors + Memories 

* Microprocessors + Support Circuits 

* Microcomputer Systems + Peripherals 
" Passive Electronic Components 

_ * Hand Tools, Wire Wrapping, 

Soldering Equipment + Hardware 

NOW AVAILABLE — FREE 
1983 80-page catalog 

A complete listing of products 
^ and specifications 

" Call, write or circle the 
— inquiry card for your 
-I- 1 free copy today. 



ll'Vs!! 



P.O. Box 8000, Westboro, Mass. 01581 
CALL TOLL FREE: 1-800- 343-0874 

Mass customers call (617) 366-0500 



CIRCLE 3 ON FREE INFORMATION CARD 
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DC 

116" 



£&**. 



120 CPS! 
RS-232 



A superior TTY Replacement 



The G,E."TERMINET 1200" featuring 

• 1 1 0, 300, & 1 200 Baud (1 1 , 30 & 1 20 cps) t Full KSR & RS-232-C I/O 

• Compact, table-top configuration • Upper & lower case_continuous 
band * Made in USA by General Electric 

TERMINET 1200, tested, operational 



s 349?° 



12" MOTOROLA JSS&, 



I3& 

I Model #KM-351 Series. These popular monitors 

JH I feature: 12' diag. CRT, adj. tioriz. bandwidth and 

Wv scan rate up to 80 x 24, isolated power supply, 

^H p^^^ 1 15/230 VAC operation, 50/60 Hz, less' brightness 

t^^™^ and contrast conircls. Requires composite video 

Input (2-wire). Ready for case of your choice. Used, tested and operational. 

Data and schematics included. <t/l /I nn 

,-, Mm 



\T "composite" input CRT: tested, opiri 

15" Motorola CRT Monitor, used, pood cond'n, TTL input 



9" "comnosite" input CRT monitor tested 4 oper'l 



34900 

sggoo 



I st si si si si si si si si si si fit si si ti^ ^ si & cfc cfc si ci cfr rfj cfc dj d» Cz tfc Cb c^ ^ C cfr d 
v MJ 1 ^ ty ^ ^ Cp Cp *P 33 uJ w © S' 3k 3* O ^ v v >P v? mj w 35 C? ^ v w 5^ © ■© *? 

| TECHNICIANS & SERVICEMEN $ 

I COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK | 

$ SPECIAL: OUR LOW LOW PRICES £ 

$ REPLACEMENT FOR ECG® TYPES $ 

? TYPE NO. 

I 85 FOUR 

$102A.... THREE 

$123A FIVE 

$123AP SIX 



roducts & 
■■Peripherals 

Inlimited 



WAREHOUSE IS Granite SI . Haverhill. Mass 01830 
MAIL ORDERS Bon 204. ttewmn. Mew Hampshire 03858 

MM* 61 7/372-8637 a^a 

^^00 Sony No Celled Calls (tf"? • 

M,i ■.!.-! C.i.u a VISA Accepted 



$ 

$ 

ft TYPE NO. 

$124. 
<t 1 28 . 
1 129. 
2130. 
1 152. 
$153. 
$ 154. 
$ 

1 2SC867A 
I2SC1114 
t 2SC1308K 

2 AN214Q 
f AN239A 
| BA532 . . . 
f GH3F .... 
$ HA1342A 
$' 
$ 
$ 
$ 
$ 
$ 
$ 



TOUR COST 

for .99 

for .99 

for .99 

for .99 



TYPE NO. 

125... 
159AP. 
177 .. 
199... 



SUPER SPECIAL cmin. s pc. each) 



tour coit x 

SEVEN for ,99 f 

. FOUR for .99 $ 

EIGHT for .99 $ 

. . FIVE for .99 $ 

$ 



tcui cniT 

,85 
45 
45 
80 
49 
40 
60 



TYPE NO 

165. 
171. 
184. 
185, 
238. 
276. 
291 . 



IDUR COST 

. 2.25 
. .85 
.. .45 
. .45 
. 2.25 
. . 6.95 



TYPE NO 

375.. 
506.. 
500A. 
523.. 
526A. . . 

529 13.75$ 

712 1.25$ 



$ 

. .90 i 

.55f 

. 8.95 2 

9.95 $ 

10.20 $ 



2.75 

3.25 
1.95 
1.45 
4.60 
1.80 



$ 
S 
3.80 I 
9.99 £ 
1.50 I 
1.85 I 
1.95 | 
1.25$ 
1.25$ 
2.99 $ 

COD ORDERS WELCOME ($25 MIN. ORDER) ' | 

For Complete Component Catalog Call or Write 

DIGITRON ELECTRONIC $ 

110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 ? 

Toll Free: 800-526-4928 In NJ: 201-379-9016 $ 

$ 

$ 



JAPANESE TYPES imin. s pc. each) 

STK0029 

STK0080 

TA7205AP 

TA7208P 

TA7222AP 

UPC1181H 

UP01182H 

UPC1185H 



2.30 



HA1366W 

HA1377A 

LA4102 

M51515BL 

STK433 

STK435 

STK437 

STK439 



1.85 
2.90 
1.25 
2.95 
3.95 
3.95 
6.25 
6.50 



•ECG IS A TRADE MARK OF PHILIPS ECG. 
DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. 



CIRCLE 68 ON FREE INFORMATION CARD 
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CIRCLE 11 ON FREE INFORMATION CARD 



w4aia»vnced 
> ^-computer 

^\ /PRODUC ~ 



MICROPROCESSORS 




2MlA !K 



16K Apple 



Ramcard 

LIST 195 
ACP 

$ 49 95 

• With 80 Columns 
• Expand Apple II 4SK to WK 
• Compatible with Z-80 Sottcard'" 
• Top quality — gold lingers • Full 1 year warranty 

64K Apple He Ramcard 




* Also with 80 Columns . 



. only 



*99 



as 



RAM UP-GRADES 

64K D RAM (4164-200nS) 

9 pes for $ 50 M 

16KDRAM (4116-200nS) 

8 pes for '12 95 



REPEAT OF SELL-OUT 
58 Key Uoencodal Keyboard 



19* 



THtf is a raw 59 key tonnifiisJ Koytxwud 
fnri r MjUi^uffrd by a rr.a,^ 'fianufsr^urcr It is 
unood*d with SPST Mrjr* unatl*crad to my 
PC boD/d . SoHd molded pluDc boat mcii- 




i4* 



Lnencoded 
Key Pad 

tS tvf Ksypaa wrth 
1 -1 D mays ind ub, re- 
turn. W. (3 *rd U. 



% 



'EPRQM" 

ERASER 




5325.00 



32K S-100 
Static RAM Kit 




4 MHz 
USSS2114L 
ACP Price 

•129" 



CORCOM FILTER 

Popular 
■Jf con COM 

W3& t Filter 

^^ *-' 6 amp* ^P 
&xre*MSfi.LlnaCMd Add WJH 



AMD MODEM IC 

^^^^ P.'N AM7910 

- ^tfSfflw 1200 Baud 
JJP 181 ^ 5 Volts 

Special ACP Priclng*69* 1 



STEPPER MOTOR 




Oporilm by ippiyirig 
12VDC m en* difKLOfi 
hen ■rtrvstsing 

'ly (or iquira 

rYJVt-l Ujw 13VDC. 
CidcK Wiuj RoHHon, 
flilfrd 3 RPM .'i 4 
P.P.S, trfth * 5 degree 



IH WD2A 

3 7S P*r}10Q< 

5M OBOQ 

£K BBCOB 



61152010 $7.95 

825444K 5.95 

411G-2 >99 
4116-2 E1255 

3101 1-90 
2107 
NL022 

silocm 
st'ti 

2412 

2114 

2114-1-2 

2114L-* 

SI 25 



1101 
1103 
4027 



4115 
4200 

4X05 

52BO 



30» 

(0 » 



3H 
4&B 



1 h 



603$ 5« 

VOW s« 

BQ73H 34 *S 

*7M 39 « 

■•MB »« 

WW 14 W 



LM»1CN 
LM304H 
LM305H 
LM30CH 

LM»7CH 



651B 
5551 
6604 

B605 
9130 

9140 
03415 

9342.5 
5101 



MB 

era 

3.7V 

us 

- 99 
BM 
LSI 
BJfl 
6JH 
3JE 



SUPPORT 



LM310CN 
LM311DCN 

LM.312H 

LM317T 

LW31BCN 

LM319NH 

LMjSQtOXX' 

LM320T-XX" 

LM320H-XX" 

LU323K 



B1H> ifK 

aiso 995 

8202 24 95 

8205 2.65 



5212 
6214 
B2l6 
B224 
8226 
«22S 



2 10 
4.95 

1.75 
220 
2.95 

3 05 



8243 595 

8250 14 95 

■251 425 

8353 6 SO 

6255 450 

K5T 7 so 

8259 B95 

8275 2995 

(279 850 



6262 


f9.9t5 


5075 


15.75 


52B3 


9 95 


&B80 


2 ID 


8284 


99$ 


B9047 


£2 95 


6284 


996 


8S4S8 


19.95 


B2flT 


B95 


465DS 


14 85 


8384 


39,00 


«30 


450 


9289 


49 00 


8522 


795 


eaia 


3.95 


B530-K 


20 30 


6820 


450 


8532 


9.95 


6621 


4.S0 


8551 


11.75 


wsfl 


Id 50 


IBO-PIO 


4 95 


W3* 


1594 


ZBDA-P10 


550 


664S 


1495 


ZftO-CTC 


4.40 


£347 


14« 


2BOA-CTC 


550 


6950 


4.50 


Z9^0«4A 


• ■ rr> 


SfliS 


450 


Z&OA-DfM 


■>i'3i> 


WW 


ia.95 


ZB0-&O 


14.95 


«63 


iDK 


ZBOitrSffi 


16 96 



LM337K 

UUt333K 

LH339M 

LMi40K->^ J 

UUMOT-XX- 

LM340H-XX- 

LK344H 

LW34.9?.- 

UttWft 

LM354CN 

LMKOH 

LM372N 

LUJ78N 

LM177H 

IMVil',' 
LM3S3T 



2764 IBK^l TS S9.95 270B (450ns, 


53 95 


27S ,4 K?;A 1 TS 


6.95 


64764 IBkS] 


39,95 


2sgr i4w.p:. 


S.P5 


2?1SB llflXxH) 


■:? K 


271(^2518; 5V 




170JA 


4 SO 


[2Kk8J TS 


4.95 






TMS2714,5V.12V 


17.S5 


MU52031AQ 


14.50 


J75S.5V,[450nS) 


350 
iir||j 


MM&204O 


995 



LM387H 
LM300N 

NE5S&V 
NE5S6H 

ME 561 T 

NESS6HV 

USSSTV.H 

NES92N 

LM7TEH 

LH7QQNH 

Li4T10«TM 

LM711NH 

LM715M 

LM723HH 

LM733H'1H 

LM739N 

LM741CN'H 

LM741CH14 

LM747WH 

LM74BHM 

LMT60ON 

LM131QM 

IUC1330 

UC1350 

UC135Q 



125 
1 .3* 
139 
1.25 
4.» 
95 
595 
BS5 



125 
195 
I.20 
5B0 

,98. 
149 
195 
3 75 
2.75 
1,25 
1.79 
195 
12& 
140 
195 
3.75 



19 95 
125 
176 
150 

2.75 
199 



LM14UN 

LH5456CN»J 

MC1488N 

MC1493M 

LMU96M 

LMI556H 

LM1BKJN 

LMIB50N 

IM1B09N 

LM2I11N 

LM290QN 

LM790IN 

LM2917N 

CA3013T 

CA3019T 

CA3021T 

CA3Q23T 

CA3035T 

CUD3ST 

LM3053N 

CA3059N 
CA3D60H 

CKX62H 



OJONT 
C430Q1K 
O30KN 
GA30KSN 

CA30SSN 

CA3CG9N 

CA30WN 

C4J097N 

CA3130T 

CA3140T 

CA3145N 

CUIF30T 

CA3190N 

CA3410W 

MC3423h 

MC34WH 

SG3i24N 

CA3G00M 

IM3QQ0N 

LM3505H 

LM39D9N 

UU3914N 

LM3915H 

LM30IEt4 

HC4131N 

RC413SN 

RC»l5lH 

HC4194TK 

RC4195TK 

ULN2001 

UI_N3003 

SM7SU0N 

SH75451N 

SW7545ZN 

SN75463H 

&N75454N 

SM7549SH 

SJJ75492H 

EN7W93N 

SM75494N 

TL4B4CH 

TL4&6CP 



3 40 

t75 

99 

250 

295 
?19 

1 99 

^49 

ios 

2 75 

129 
1 29 
1 49 
319 

3 99 
495 



299 
3 49 

100 



1.49 
395 
3 95 
3.39 



3 75 

3.95 
3.75 
295 

1 ia 

3 7D 
495 

5.40 



7400 


$ 1» 


7475 


S :■?. 


r4Qi 


19 


7476 


34 


7402 


19 


7479 


4M 


7*03 


19 


7440 


4fl 


7404 


19 


7442 


IS 


7405 


■23 


7443 


45 


740S 


c*n 


7405 


55 


7*07 


CAM 


7444 


34 


740S 


24 


7449 


1 75 


7409 


19 


7490 


3 C , 


7410 


19 


7401 


45 


7411 


24 


7402 


4fi 


7412 


24 


7493 


35 


7413 


29 


7494 


f/< 


7414 


.49 


7405 


X 


7416 


Caff 


7496 


.60 


7417 


Cat 


7497 


2 H 


7420 


19 


74100 


2 JO 


7421 


35 


74107 


2-t 


7422 


29 


74109 


37 


7423 


1 19 


74116 


i a 


742S 


29 


74121 


21 


7425 


29 


74122 


.30 


7427 


25 


74173 


•fi 


7429 


45 


74125 


39 


7430 


IB 


7412C 


a 


7432 


29 


74124 


J» 


7437 


25 


74132 


4* 


7*33 


-29 


7413G 


.76 


7439 


119 






7440 


.19 


74141 


55 


7441 


79 


74142 


2K 


7442 


.45 


74143 


Z95 


7443 


95 


74144 


a ia 


744* 


05 


74145 


59 


7445 


.79 


74147 


i B9 


7445 


.79 


74144 


1,19 


7447 


.85 


74150 


1 m 


7448 


79 


74151 


.43 


7450 


19 


74152 


B7 


7*51 


.19 


74163 


49 


7453 


19 


74154 


1 19 


7454 


.19 


74155 


Bfl 


7*S9 


25 


74154 


.78 


7400 


23 


74157 


.41' 


7470 


29 


74154 


14b 


T472 


29 


74150 


\ 4fl 


7473 


29 


741M 


79 


7474 


34 









741B1 


5 64 


74182 


B0 


74184 


80 


74184 


99 


741B5 


eg 


74184 


120 


74187 


295 


74170 


■'4-1 


74172 


4 75 


74173 


50 


74174 


•"' 


74175 


89 


74178 


94 


74177 


69 


7417B 


■■ 34 


741BO 


75 


74181 


175 


7*162 


75 


741 B4 


225 


74185 


225 


7419Q 


1 15 


74191 


115 


7*182 


75 


74193 


75 


74194 


75 


74196 


'5 


7-1 1M 


75 


74197 


75 


7*196 


: ;■-> 


74199 


129 


74231 


119 


7425) 


40 


74273 


105 


74?78 


190 


74279 


75 


7*243 


140 


74244 


3.49 


74285 


■)'"' 


74200 


B9 


74294 


95 


74366 


65 


7*3fifl 


B5 


74347 


85 


74344 


FA 


7*30O 


! 45 


7*393 


1^90 


7**90 


1 » 
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* 9x7 Don MaEfn. SO CPS. 
Bn-DiroctJOnaJ Pr\n\iriq 

• 2K Buffurod Momcy 

• BO. 06. 132 Columns 
GrapTird and BiocH Pnoling 

* SslKtable Char Pitch, Line 
Spicing ant* Fnfld PARALLEL 

COEX Inierface Card to Applt 349,95 
CCrrnmDChxB InEfifTdCe Cfctd la 

VIC, 64. PET S79.95 




SelHUti MkxjO, Sato 
2244 ST. KIM 
43 m S/T, MOT 

50 1 00 S- 100 COnnaaor WW 
00 S-100 CoffUCNW ST 




T4LS113 % 30 1 

74L3T14 J9 

74LS122 49 

74LS123 1 19 

74L3124 275 

74L5125 .09 

74LS120 49 

74LS132 49 

74LS136 49 

74LS13FJ .59 

74LS139 59 

74LST45 

T4LS146 

74LS161 

74LS1S3 

74LSE54 

74LS155 

74LS15S 

74LS157 

74LS1SB 

74l5t00 

74LS101 

74LS1G2 

T4LS103 

74LS 18* 1 49 

T4L£l4Si 1.40 

T4LS145 

74LS164 

74LS109 

T4LS170 

74LS173 

74L3174 

74LS175 

74LSI61 

74LS11U 

741S19> 

74LS192 

74LSI03 

74LS194 

74LS19S 

74LS106 

74LS197 

74LS221 

74LS244 

74LS242 

74LS243 

74LS244 



J-4L5245 


3299 


74LS247 


1.10 


74LS244 


1.16 


74LS249 


1 !9 


74L32S1 


140 


74LS2S3 


1.40 


r4LSS57 


35 


74LS258 


96 


74LS259 


295 


7-*L£260 


65 


74LS201 


249 


74LS268 


69 


74LS273. 


175 


74LS275 


4*0 


74LS279 


59 


74LS283 


.90 


74LSa0q. 


99 


74LS293 


99 


74LS295 


1 10 


74LS29B 


1.19 


74LS324 


175 


74LS347 


1.95 


74X5344 


195 


74LS352 


1.19 


74LS343 


1 IB 


74LS363 


1 4Q 


74LS305 


99 


74LS366 


■a 


74LS367 


99 


74LS309 


99 


74LS373 


290 


74LS374 


290 


74tS375 


89 


74LS377 


195 


74LS345 


195 


74LS3W 


55 


74LS3W 


195 


74LS303 


135 


74LS39S 


170 


74LS399 


235 


74LS424 


295 


7415^^1 


t.75 


74US670 


229 


61LS85 


160 


91LS94 


149 


B1LS97 


169 


BlLSsa 


169 


2SLSS9H 


495 



SUPER SPECIALS 



OKI MSM5332RS 

UP CCRTpBtlbtfl 

OK*vCal*idft.<*kf> 
S4JK tOO *3.95 

2 76$KHz CiyilAl 1.95 



BYPASS CAPS 

.Of tiF 0i« 
f ^F DiftC 1CO 6,00 



100V 8 00 iH26 ' °° ifiit 
4N27 1 r 10 4N37 

|iF Monoiilhic 100.15.00 41433 1^75 MCT-6 



800-854-8230 

910-595-1565 



Mail Oiotr P.O. 801 t73?9 Irvine CD 52713 

Btl.nl 13108 E. Edmger. Sant.i On.i CA 927D5 
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COMPUTER 
PRODUCTS, 
Inc. 



ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 




TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 6Va% 
Sales Tax, other California resi- 
dents add 6% Sales Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 

(408) 988-0697 


















STATIC RAMS 




I 


f 74LS189 


8.90 


74LS363 


1.30 










74LS190 


.68 


74LS364 


1.90 










74LS191 


.88 


74LS365 


.48 


2101 


256x4 (450ns) 


1.90 




74LS192 


.78 


74LS366 


.48 


5101 


266x4 (450ns) (cmot) 


3.90 




74LS193 


.78 


74LS367 


.44 


2102-1 


1024 1 1 (450ns) 


.66 




74LS194 


.68 


74LS368 


.44 


2102L-4 


10241* (450nt|{LP) 
102411 (250ns) (LP) 


.96 




74LS195 


.68 


74LS373 


1.35 


2102L-2 


1.45 




74L5196 


.78 


74LS374 


1.35 


2111 


256 1 4 (450ns) 


2.45 




74LS197 


.78 


74LS377 


1.35 


2112 


250 1 4 (454ns) 


2.95 




74LS221 


.88 


74LS378 


1.13 


211) 


1024x4 (450ns) 


6/9.90 




74LS240 


.94 


74LS379 


1.30 


2114-25 


1024x4 (250ns) 


8/9,95 




74LS241 


.98 


74L5385 


1.85 


2II4L-4 


1024x4 |450m|(lP| 


8/11,95 




74LS242 


.98 


74LS386 


.44 


2114L-3 


1024x4 (300ns) (LP) 


6712.45 




74LS243 


.98 


74LS390 


1.15 


2114L-2 


1024x4 (200ns) (LP) 


8712,95 




74LS244 


1.25 


74LS393 


1.15 


2147 


4096x1 (55ns) 


4.90 




74L5245 


1.45 


74LS395 


1.15 


TMUHM 


4096 1 1 (450ns) 


3.45 




74LS247 


.74 


74LS399 


1.45 


THMH44 


4096 1 1 (300ns) 


3.95 




74LS248 


.98 


74LS424 


2.90 


TMS4044-2 


4096 1 1 (200ns) 


4.45 




74LS249 


.98 


74LS447 


.38 


MM118 


1024x0 (250ns) 


9.90 




74LS251 


.58 


74LS490 


1.90 


TMM2O1B-200 


2046x1(2001111 


4.10 




74LS253 


.58 


74LS624 


3.95 


TMM2O16-150 


2040x6 (150ns) 


4.90 




74LS257 


.SB 


74LS640 


2.15 


TMM2016-100 


2045x8 (i»ns) 


6.10 




74L5258 


.58 


74LS645 


2.15 


HMttlM 


2040 x 6 (200ni) (cmos) 


4.70 




74LS2S9 


2.70 


74LS668 


1.65 


HM6116-3 


2040x0 150ns) (cmos) 


4.90 




74LS260 


.58 


74LS669 


1.55 


HM6116-2 


2048x6 (120ns| (cmos) 


8.90 




74L52G6 


.54 


74LS670 


1.45 


KM6116UM 


204»x8 (200ns) (cmos)(LP| 


5.90 




74LS273 


1.45 


74LS674 


9.60 


HH6116LP-3 


2048x6 (150nt| (cmosKLP) 


6.90 




74LS275 


3.30 


74LS682 


3.15 


HM6116LP-2 


2040xt|120ni) (cmosl(LP) 


9.95 




74LS279 


.48 


74LS683 


3,15 


Z 6132 


4096x6 |300ns) (Grtit) 


33.95 




74LS280 


1.95 


74LS684 


3.15 


LP - Low Powar Ostal ■ Ouasl-Stinlc 




74LS2B3 
74LS290 


.68 
.88 


74LS685 
74LS689 


3.15 
2.35 










74LS293 


.88 


74LS689 


3.15 


DY 






74LS295 


.96 


74LS783 


23.95 










74LS29B 


.88 


81LS95 


1.45 


TMS4027 


4096x1 (250ns) 


1.95 




74LS299 


1.70 


81LS96 


1.45 


UPD411 


4096x1 (300ns) 


2.95 




74LS323 


3.45 


81LS97 


1.45 


MM5280 


4096x1 (300ns) 


2.95 




74LS324 


1.70 


S1L398 


1.45 


MK4108 


6192x1 (200ns) 


1.90 




74LS352 


1.25 


25LS2S21 


2.75 


MM5298 


0192x1 (250ns) 


1.90 




74LS353 


1.25 


2SLS2569 


4.20 


4115-300 


15384 x1(300ns) 


6/10.75 












4116-250 


163)4 x 1 (250ns) 


6/10.95 






6500 






4116-200 


15384 x 1 (200ns) 


6711.95 






1MHZ 






4116-150 


16364 x 1 (150ns) 


8/13.95 










4116-120 


15364 x 1(120 ns) 


6/26,95 




6502 






4.90 


2116 


16364 x 1 (150ns) (5v) 


4.90 




B504 . . . 






. . . 6.90 


MM 
4164-150 


65536 x 1(200nt) (5* 
65530x1 (150ns) (5v) 


CALL 
CALL 




5505 ... 






8.90 




6507 






. . . 9,90 










6520 






4.30 




5V = single 5 mil supply 






0522 .... 
6532 






, , , 7.90 
. . . 9.90 




EPROMS 






6S45 
6551 






.21.50 
10.65 


1702 


256 x (Ins) 


4.45 






2 MHZ 






2706 


1024 x 6 (450ns| 


3.90 




B502A . 






8.90 


2751 


1024 1 6 (450nt| (5vl 


5.90 




6522A . , 






, 9.90 


2716 


2040x8 (450ns) (5«) 


390 




6532A 






. . 10.95 


2716-1 


2048x0 (350n*|(5v) 


5.90 




6545A . . , 






. . 26.95 


TMS2516 


2040x8 (450ns) (5v) 


5.45 




6551 A 






10.95 


TNS2716 


2040x8 (450nt) 


T.90 






3 MHZ 






TMS2532 


4096x8 |450n»)(5v) 


5.90 




65Q2B 






13.95 


2732 


4O96x8(450nt|(5v) 


4.90 












2732-250 


4096 1 8 (2S0ns) (5v) 


8.90 






6800 






2732-200 


4096x8 |200ns) {5v) 


10.95 










2764 


8192x8 (450ns) (5v| 


9.90 












2764-250 


8192x8 (250ns) (5i| 


13.95 




6600 .... 






. 3.90 


2754-200 


8192x8 (200ni) (5v) 


23.95 




6B02 






, , 7.90 


TMS2564 


6192x8 (450ns (5») 


16.95 




6808 






. . 12.90 


MCW7M 


8192x8 (450ns) (5v)(24pln| 
16364x60411 


38.95 




6B09E . , 






, . 18.95 


2712a 


Oil 




6809 






. . 10.95 




SY - Si no In 5 Wall Supply 






6B10 








6820 






. . . 4.30 




74LS00 














6828 
6840 






. . 13.95 
.. 11.95 


74LSQ0 
74LS01 


.23 74LS92 
.24 74LS93 


.54 

.54 




6843 








6844 






. . 24.95 


74LS02 


.24 74L595 


.74 




6845 .... 






13.95 


74LS03 
74LS04 
74LSOE 


.24 74LS96 
.23 74LS107 
.24 74LS109 


.SO 
.30 
.39 




6847 








6850 
















74LS0B 
74LSQ9 


.27 74LS112 
.28 74LS113 


.30 
.39 




6660 . 








6862 






. . 10.95 


74LS1D 
74LS11 
74LS12 


.24 74LS114 
.34 74LS122 
.34 74LS123 


.38 
.44 
.78 




6875 








6880 








6883 






. . 21.95 


74LS13 


.44 74LS124 


2.85 




68047 








74LS14 


.SB 74LS125 


.48 




684B6 ... 






. . 18.95 


74LS15 
74LS20 
74LS21 
74LS22 
74LS2G 
74LS27 
74LS28 
74LS30 


.34 74LS126 
.24 74LS132 
.29 74LS133 
.24 74LS136 
.28 74LS137 
.28 74LS138 
.34 74L3139 
.24 74LS145 


.48 

.58 
.58 
.39 
.98 
.54 
.54 
1.15 




68B0Q . 
6SB02 
68B09E . . 
68B09 

68B21 

68B50 


6800 


1MHZ 


. . . 9.95 
. . 21.25 
. , 28.95 
. . 28.95 

. . . 6.90 




74LS32 


.28 74LS147 


2.45 








74LS33 


.54 74LS148 


1.30 












74LS37 


.34 74LS151 


.54 






8000 






74LS38 


.34 74LS153 


.54 










74LS40 


.24 74LS154 


1.85 












74LS42 


.48 74LS155 


.68 












74LS47 
74LS4S 
74LS49 


.74 7.1LS156 
.74 74LS157 
.74 74LS15S 


.68 
.64 
.58 




IHS-6060 
INS-S073 
8080 






. . 18.95 










3.90 


74LS51 


.24 74LS160 


.58 




8085 






. . . 5.90 


74LS54 


.28 74LS161 


.64 




8085A-2 






10.95 


74LS55 


.28 74LS162 


.68 




6086 






. . 2B.9S 


74LS63 


1.20 74LS163 


.64 




8087 






CALL 


74LS73 
74LS74 


.38 74LS164 
.34 74LS165 


.88 
.94 




8088 








8089 .... 






. . 88.95 


74LS75 


.38 74LS166 


1.90 




8155 , . 






, . . 6.90 


74LS76 
74LS78 
74LS83 


.38 74LS168 
.48 74LS169 
.59 74LS170 


1.70 
1.70 
1.45 




8155-2 






7.90 


8156 

0185 .... 






B.90 






. . 28.95 


74LS65 
74LS86 


.88 74LS173 
.36 74LS174 


,68 
.54 




618 5-2 . . 
8741 






. . 36.95 
. . 38.95 




74LS9Q 
74LS91 


.54 74LS175 
.68 74LS181 


.54 
2.10 




874 S . . 






49.95 








. . 23.95 





8200 




8202 . . . 




23.95 


8203 ... 






36.95 


B205 . . . 






....... 3.45 


8212 . . . 






1.75 


821.! . . . 






3.80 


1218 . . . 






1.70 


8224 ... 






2.20 


8226 .. 






1.75 


8228 . . . 






3.45 


8237 . , . 






...... 13.95 


8237-5 . . 






20.95 


823S . . . 






4.45 


8243 . . . 






4.40 


8250 . . . 






9.95 


8251 . . . 






... 4.45 


8253 . . . 






6.90 


6253-5 . . 






7.90 


8255 . . . 






14.95 


8255-5 . 






16.95 


82S7 ... 






7.90 


6257-S . . 






8.90 


6259 . . . 






6.85 


8259-5 . . 






7.45 


8271 . . . 






38.95 


5272 ... 






36.95 


6275 . . . 






28.95 


6279 ... 






6.90 


8279-5 . 






9.00 


8283 . . . 






6.45 


6284 . . . 






14.95 


8286 . . . 






6.45 


6287 . . . 






6.45 


8268 . . . 






24.00 


6269 . . . 






48.95 




Z-80 






2.5 Mhz 




Z80-CPU 




3.90 


Z80-CTC 




4.45 


Z80-DART 




9.95 


Z80-DMA 




13.95 


Z80-PIO 




4.45 


ZSO-SIO/0 




15.95 


280-sio/i 




...... 15.95 


Z80-SIO/2 




15.95 


Z80-SIO/9 




15.95 




4.0 Mhz 




Z80A-CPU 




4.90 


Z60A-CTC 




4.90 


Z80A-DAP, 


T ., 


.. 10.95 


Z80A-DM/ 




15.95 


Z80A-PIO 




4.90 


ZBOA-SIQ; 





15.95 


ZSOA-SICV 


I 


15.95 


Z80A-SIO/ 


2 


15.95 


Z80A-SIO.' 


9 


15.95 




6.0 Mhz 




zaoB-CPU 




12.95 


ZBOB-CTC 




12.95 


zeoe-Pio 




12.95 


Z80B-DAF 








ZILOG 




Z6132 . . . 




33.95 


Z8671 . . . 




38.95 


Dl 


SC CONTROLLI 


ERS 


f771 ... 




15.95 


1791 




23.95 


1793 




25.95 


1795 




48.95 


1797 




...... 48.95 


2791 




53,95 


2793 




53.95 


2795 






56.95 


2797 




58.95 


6843 .... 




33.95 


6272 




38.95 


UPD765 . 




38.95 


MB8876 . 




28.95 


MB8S77 , 




33.95 


1691 . . . 




16.95 


2143 




17.95 




UARTS 




AY3-1Q14 . 




6.90 


AYS-1013 . 






3.90 


AY3-1015 . 






6.90 


PT-1472 , . 
TR1602 . . 






9.90 

3.90 


2350 






9.90 


2655 .... 






8.90 


TMS6011 . 






.. .5,90 


IM6402 . 






7.90 


IM6403 . . 






8.90 


IMS8250 . 






9.95 



INTERFACE 

8T26 1.54 

BT26 1.14 

6TB5 sa 

8T96 16 

6T97 86 

6T9* 88 

DM6131 , 2.90 

DP8304 2.24 

DS8835 1.94 

DS8B36 96 



VOLTAGE REGULATORS 


7805T .74 790ST 


.64 


7SM0SC .34 7908T 


.84 


7806T .74 791 2T 


.64 


781 2T .74 7915T 


.64 


7815T .74 7924T 


.64 


7S24T .74 7905K 


1.44 


780 5 K 1.34 791 2K 


1.44 


781 2K 1.34 791 SK 


1.44 


781 5K 1.34 7924K 


1.44 


7S24K 1.34 79L05 


,78 


78L05 .68 79L12 


.76 


76L12 .68 79L15 


.76 


78L15 .68 LW3MK 


4.90 


76H05K 9.90 UA78S40 


1.90 


7SH12K 9.90 




C.T . TO-220 K - TO-3 L - 


TO-92 


DIP SWITCHES 




4 POSITION 




5POSITION 


. . .89 


6 POSITION 


. . .89 


7posmoN 


. . .94 


1 POSITION 


. . .94 


IC SOCKETS 




1-99 


100 


6 pin ST .12 


.10 


14 pin ST .14 


.11 


16 pin ST .16 


.12 


18 pin ST .19 


.17 


20 pin ST .26 


.26 


22 pin ST .29 


,28 


24 pin ST .29 


.26 


26 pin ST .39 


.31 


40 pin ST .46 


.31 


64 pin ST 4.20 


call 


ST - SOLOERTAIL 




6 pin WW .56 


.41 


14 pin WW .68 


.51 


16 pin WW ,06 


.57 


18 pin WW .96 


.89 


20 pin WW 1,04 


.97 


22 pin WW 1.34 


1.23 


24 pin WW 1.44 


1. 30 


26 pin WW 1.64 


1.44 


40 pin WW 1.94 


1.75 


WW ■ WIREWRAP 




16plnZ!F 6.70 


call 


24 pin ZIF 9.90 


call 


26 pin ZIF 9.95 


call 


ZIF a TEXTOOL (Zero Insertion Force] 




CRYSTALS 




32.768klu 


, 1,90 
. 4.90 


1.0 mhi 


1,6432 


4.90 
, 3.90 
. 3.90 


2.0 


2,097152 


2.4576 


. 3,90 


3.2768 


. 3.90 


3.579535 


. 3.90 


4.0 


. 3.90 


5.0 


. 3.90 


5.0688 


.3.90 

3.90 

. 3.90 


5.185 


5,7143 


6.0 


. 3.90 


6.144 


, 3.90 
. 3.90 


6.5536 


8.0 


, 3.90 


10.0 


. 3.90 


10.738635 


. 3.90 
.3.90 


14,31818 


15.0 


3.90 
. 3.90 


16.0 


17.430 


.3.90 


18.0 


.3.90 


18.432 


.3.90 


20.0 


.3.90 


22.1184 


.3.90 


32.0 


.3.90 


RESISTORS 




'■i WATT 5* CARBON FILM ALL STANDARD VALUES 


FROM 1 OHM TO ?0 MEG OHM 




50 PCS 


. 1.25 


100 PCS 


2.00 


1000 PCS 


15.00 


BULK DISKETTES 




5 1 /*" DISKETTES 




ATHANA OR NASHUA 




SSSD 


18.95 
22.95 


SSDD , 


DSDD 


27.95 


6V4" DISKETTES 




NO LABEL 




SINGLE SIDED DOUBLE DENSITY 




(WITH JACKETS AND HUB RING) 






18.95 




49.00 





APPLE ACCESSORIES 

80 Column Card 129.95 

16 K Card 42.50 

fan. , 38.95 

Power Supply 84.95 

RF Mod 24.95 

Joy Stick (Appla II) 29.95 

Paddles Apple 9.95 

Z80 Card 129.95 

SCRG Swltchfe-Slot 19.95 

Paddle Adapple 24.95 

Eirtend-ASIOt. 195.95 

Disk Drive 224.95 

Controller Card 69.95 




Disk Drive 





The Flip Sort Plus™ 

The Flip Sort Plus™ adds now dimensions to 
storage. Designed with similar elegani lines as 
the original Flip Sort™, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect Irom the f i i p sort Fa m i I y, 24 . 95 Oa ch 

DoKa 



2100 De La Cruz Blvd. 
Santa Clara, CA 95050 



CIRCLE 99 ON FREE INFORMATION CARD 
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*&ffo FORMULA INTERNATIONAL INC. ^^> 

*^^- -^^ 12603 Crenshaw Blvd Dept B, Hawthorne, CA 90250 ^*^^/ 

^*Tj. .^^ For information (213) 973-1921 • Orders Onlv (outside Calif J (8001 672-8758 









Hi 
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MARK IV 15 STEP 

LED POWER LEVEL INDICATOR KIT 

This new stereo indicator kit consists o) 36 4'cotar 
LED c 1 16 per channel) lo indicate Una sound fovea 
output of your amplifier Iroim 3605 to + 3dB. 
Cones with a well designed silk screen pnnted pla-s- 
lie panel and has a selector switch to allow fioati ng or 
gradual outpui indicating Power supply is 6- 1 2VDC 
with THG on board input sensitivity controls. This unil 
can wortt with any ampiUier from iW to 200 W. Kit 
includes 70 pes driver translators, 3-fj. pes matched 
4-ccior LED's. all electronic components, PC Board 
and front panel, MARK j V kit $31.50 
M 




TA-1000 

KIT 
$51.95 

Power 

Transformer 

$24.00 ea. 



iikbl 



100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A"' circuit design makes this 
unil unique in its class. Crystal clear, 1 00 watts power 
outpui will satisfy the mosl picky fans. A perfect 
combination with the TA-1Q20 low TIM stereo pre- 
arnp. 

Specifications * Output power 10GW RMS Into SIJ 
T25W RMS into 411 ■ Frequency response 
lOHz-IOQKHz - THD less than 0.01% » SIN rain 
better than SOdB - Input sensitivity i v ma* • Power 
supply ± 40V at SA- 



ifo FCC ln.en;i 



OUR PRICE $49 50 

Jtalil lanil Mkr«f btH 



itSZBDOei, 
MUFtA WMS-tt 



CRYSTAL COhTROUJEO 

WIRELESS MICROPHONE 

SYSTEM 

Transmitter PET mic tor llat 
30fiZ-18KHz response. Xlat 
controlled 4$MHt AM Band 
for drift-free performance. 
100mW output {range 
B^proK-'/i mile} for re- 
liable long range 
transmission 
P-lS Powered by a 9V 

redo battery. 
* *"- ■!■,_■ Receiver: X'lai con- 
trolled locks on 
49MHz transmitter signal. On panel VU meter, moni- 
lors the signal strength Irom the microphone. Stan 
dard phone |6Ch outlet connection to a P. A. or olher 
phone input. 9V battery included, This professional 
set is Ideal Tor on stage. In field, church, in house or 
outdoor use. 



LOWT1M DC STEREO PRE-AHP KIT TA-1020 

Incorporates brand-new DC design that gives a fre* 
quency response from 0-tDOKHz ^Q.SdB. Added 
features like tone defeat and loudness control let you 
tailor your own frequency supplies to eliminate power 
fluctuations! 

Specifications • THO TIM less lhan .005% * Fre- 
quency response DC to iQOKHi -o.SdB * RIM 
deviation tO.MB * SrN ratio better than 7QdB • 
Sensitivity: Phone 2mV 47Kfl. Aux tOOrtW 1 0QKSt ■ 
Output level 1 .3 V * Max output 1 5V • Tone controls; 
Bass ttOdB Or 50Hz, Treble MOdB fr 1SHz • 
Power supply ±£4VDC (a 0-5A- Kit comes wilh 
regulaled power supply. All you need is a 4SVCT 
transformer & 0.5A. 



Only $44,50 
Transformer 

$4.50 ea. 



mi 



pinecom dp-64 




Dual Processor (6502 and Z80A> 

Detached Keyboard 

64K RAM Expandable to 192K 

25 Function Key Keyboard 

Auto Repeat Keys w/Upper/lower Case 

2 Slim Disk Drives (optional) 

100% Apple II Compatible 

40/80 Column Display (optional) 

Runs Both Apple Soft and CP/M Software 



Model DP-64 

Fully Assembled . 



$ 



650 



00 
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pinecom 

Pioneer of Low Cost 
Apple* Compatible Computer 



Now 

with New 

Improved 

Keyboard 

and 64K RAM 

No Copyright Problems! 
Compare These Features with Our Competitors: 

• Powerful Utility Program (100% Apple Compatible) 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 

• 25 Pre-programmed Function Keys 

• 2 Speed Auto Repeat Funtion 

• 64K User Memory — expandable to 1 92K 

• 5A Switching Power Supply (1 10/220VAC) 

• All ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 



.** 



* SPECIAL * 
Excellent Price! 
Model 001 -0034 
S29.SC per Kit 
Transformer 
$10.50 ea. 




TA-322 30 WATTS TOTAL 
15W + 15W STEREO AMP KIT 

This is a solid state all transistor circuitry with on 
board stereo pre-amp lor mosl microphone or phone 
input. Power 0<j1put employs a heavy duty Power 
Hybrid IC. Four built on board conlrols ■■ -•■ 
volume, balance, Creole? and bass. Power supply 
requires 4SVCT £ r 5A transformer. THD ol teas than 
0.1% between 100Hz^10KHz at lull power (15 Watts 
+ 15 Watts loaded into -,:.■: 



MAGNETIC HEAD EQUALIZER 

- Standard Rl AA € u.-ve lor ,il. y ir.d-, of magnel ■£ nead5 ' 3 
stagos crossover circuit for bfls! r&njMs « Output voltage 
guararilood to bo stabto wtiriout Bay oscillation ■ Power 
Supply: 2J V.D.C. 




MODEL: MAI 42 
Pari #370-370 $6.95 aa. 



And best of alt, the price $ 

Assembled and Tested is just ..... 



499 



00 



PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

All solid state circuitry with high elfiaency power Iran- 
silor25D3S8arKt ic voflage regulator M073& Output 
collage can be adjusted tram 0-3GV at 1A current 
lirnfted or 0-1 5V ai 2A current limited. Internal re$isi- 
ance is less than 0.00511. rtpple and noise less lhan 
tmV, dual on panel meters for voltage and current 
reading, also wilh on board LED and audible over load 
indicator. Kr1 comes with preHJnted PC Board, instruc- 
liOrcs, alt necessary electronic components, trans- 
lormor and a professional looking metal cabmel The 
besl protect for school and the mos! useful mstruinent 
lor repairmen. Build one today! 



Model TR88A 
fMSVDC r?i 2A 




S59.S0 per Kit 



m 

J Model TRESB 
0-30VDCin 1A 



60W + 60WO.T.L AMP 

Stereo fws-arrvp * tana ConlrOl -power amp. All in on 
unit, fully assemblsdj Compact in sue: rx4¥*'x2'.Y 
Ctm be fitted into mosl cabinels. Power Iransislors 
ijEi-Tj 25C 1667 X 4 to^ive a max output of 6TJW + 60W 

(an) 

' Frequency response: 2QHz--&5KHi( - 1tlBJ - Total 
hernuntc oVstortlon: 0.02% (1 KKz) * Stgnal' Notso Ratio: 
BS dB {open loco) - Tone control: luO Hz± 16 dB to 
KHzi 14dB * Dynamic range: 50 dB ■ Flower Supply: 
4SV - 70V 5 Amp. ■ FilterCaoadtor: J7D0 n 7SVer batter. 



MODEL: 
SA-*520 



Part .V370-0350 K9.95 ea. 

1 Transformer Part #670-0230, , , $22.50 ea. 

2 Filter Capacitor 4700»iF 70V S6.50 ea. 







STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 

The circuitiy ompicys ail integrated circuits-. BED type 
echo circuit, echo time can be adjusled [max. .30 
Msec.) Also wilh a mcrophone preamp on ttw board. 

Fully assembled. 




■.■:>!,- 



MODEL: MX 205 
I #37(W)360 S29.95 ( 



LOW T.I.M. TRANSISTORS 
1MW + 100W 
- Employs Hitachi low none I.C. tor pre-amp • Max. 
C4jtpui ts v p-p (non distortion) ■ Wrtb hi-low riiior. and 
tone defeat drcurt ■ Hoar power amp with short arcull 
proleotion - Giant heal sink for maximum results "Tone 
controls:: 14dB - All compononts (except pels for vol- 
ume, and lone controts) are pro-assomblPLt. the quality 
is guaranteed. - Power supply DC^SSV-SOV 



■/■■-••-'■. 

: 

;■.:■ 
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SLNDOME DOLLAH 
FOR OUR DETAIL CflTALOG 

Inside California 

Outside Calif imd fHaxico A Canada) 

Overseas 



Shipping S. Handting Charges 

Under S5O.0O Over SSO.OO 

Purchase Purchase 

10<fc S=fe 

15% 1-0% 

25% 20% 



Minimum Order SI 0.00 'Calif. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY NOC.O.D.'b Prices sub- 
ject to change without notice. 



MODEL: SA802C 

Part #370-0340 $85.00 

POWER TRANSFORMER 
(08V-80V CT 6 AMP) 

Part * 670-0220 ..... S24.S0 



STORE HOURS 

MOLM-FRI-10-7 

SAT-10-6 



: ■.-::■ 



•Apple and Apple II are the trademark ot APPLE COMPUTERS. INC. 
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NETWORK SALES, INC. 



7400 



7400 
7401 
7402 
7403 
7404 
7405 
7407 
7408 
7409 
7410 
7411 
7414 
7417 
7430 
7423 
7430 
7432 
7438 
7439 
7442 
7448 
7447 
7451 
7453 
7454 
7472 



.19 
.19 
.19 
.IS 
.19 

.23 
.29 
.28 
.19 

.19 

.24 
.49 

.25 
.19 
.59 

.25 
.29 
.29 
.59 
.45 
.69 

.69 

.19 
.19 
.19 
.19 



7473 

7474 

7-185 

7486 

7490 

74S1 

7492 

7484 

7496 

74121 

74123 

74145 

74148 

74150 

74151 

74153 

741 S5 

741S7 

74159 

74160 

74165 

74170 

74174 

74181 

74190 

74191 



.23 
.33 
.55 
.35 
.35 
.79 
.55 
.60 
.69 
.29 
.78 
.59 

1.19 

1.19 
.55 
.55 
.69 
.55 

1,65 
.69 
.69 

1.29 
.89 

1.35 
.69 



74LS00 



74U500 

74LS03 

74LS04 

74LS05 

74LS08 

74LS10 

74LS11 

74LS15 

74LS20 

74LS27 

74LS30 

74LS32 

74LS3B 

74L542 

74LS47 

74L574 

74LS76 

74LSB6 

74LS90 

74LS82 

74LS113 

74 US 123 

74LS125 

74LS136 

74LS13B 

74LS139 

74LS151 



.23 74LS153 

.24 74LS154 

.24 74LS157 

.25 74LE162 

.28 74LS163 

.25 74LS164 

,34 74LS170 

,35 74LS174 

.25 74LS175 

.29 74LS181 

.25 74LS190 

.29 74LS194 

.35 74LS197 

.49 74LS240 

.75 74LS241 

.35 74LS244 

.39 74LS245 

.39 74LS253 

.55 74LS257 

.55 74LS273 

.39 74LS279 

.79 74LS366 

.49 74LS367 

,38 74LS373 

.55 74LS374 

.55 74LS670 
.55 



.55 

1.85 

.65 

.69 

.65 

.69 

1.45 

.55 

.55 

2.15 

.89 

.69 

.79 

.95 

.88 

1.29 

1.49 

.53 

.58 

1.49 

.49 

.49 

.45 

1.49 

1.49 

1.49 



LINEARS 



LM301 

LM311 

LM317T 

LM319 

LM317K 

LM323K 

LM324 

LM339 

LM350K 

LF3S3 

IM3B0 

LM389 

LM3S6 

LM555 

NE564 

LMS6S 

LM723 

LM741 

MC1330 



.49 

.65 

1.19 

1.95 

395 

4.95 

.59 

.99 

4.85 

.95 

1.29 

1.3S 

.89 

.50 

2.95 

1.00 

.49 

.35 

1.25 



MC1350 

LM145B 

MC1496 

LM1BB9 

LM3900 

LM39U 

7805T 

7305K 

7808T 

7B12T 

7912K 

781 ST 

78 1ST 

790ST 

7906T 

7912T 

7915T 

791 8T 



1.15 
.49 

1.25 

2.25 
.59 

3.95 
.80 

1.45 
.80 
.80 

1.45 
.80 
.80 
.90 
.90 
.90 
.90 
.90 



74S00 



74S00 
74S04 
74S11 
74S1S 

74S32 
74S74 



.32 
.35 
.35 
.35 
.40 
.50 



74S157 .95 

74S240 2.20 

74S244 2.20 

74S257 .85 

74S571 2.95 



74H01 



74H01 


.25 


74H50 


74H04 


.28 


74H51 


74H0B 


.35 


74MS3 


74H20 


.35 


74HSS 


74H21 


.29 


74H62 


74H30 


.35 


74H72 


74H40 


.32 





.35 
.35 
.35 
.35 
.35 
.55 



CMOS 



4000 
4001 
4002 
4007 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4017 
4018 
4018 
4020 
4021 
4023 
4025 
4027 
4030 
4034 
4035 
4041 
4042 
4043 
4047 
4049 
405 I 
4066 
4QB9 
4070 



.29 
.25 
.29 
.29 
.39 
.45 
.25 
.25 
.39 
.79 
.39 
.69 
.79 
.39 
.75 
.79 
.29 
.29 
.45 
.39 
1.95 
.95 
.75 
.69 
.79 
.95 
.35 
.79 
.39 
.29 
.35 



4073 

4075 

4076 

4078 

4091 

4082 

14412 

4502 

4503 

4510 

4512 

4516 

4518 

4520 

4526 

4527 

4536 

4555 

4556 

4581 

4583 

4584 

74C0O 

74C02 

74C14 

74C1S 

74C15.1 

74C161 

74 C 164 

74C221 

74C901 



.29 

.29 

.79 

.29 

.29 

.29 

8.95 

.95 

.65 

.85 

.85 

1.45 

.89 

.79 

1.25 

1.95 

4.25 

1.49 

1.15 

3.50 

2.50 

.75 

.35 

.35 

.59 

.36 

3.20 

1.19 

1.39 

1.75 

.39 



MISC. 



9601 

9902 

DS8640 

9911 

DS9820 

INSBOEO 

DM9130 

9300 

B2S23 

8233 

8234 

8266 

8273 

8291 

82S123 

82S141 

8833 

ST09 

6T37 

8T97 

85 54 

NE510 

3341 

78107 

75108 

75110 

75150 

75325 

754SZ 

Z-90A-CPU 

Z-60A-510/C 

9279 

8279-5 

2718 

2732 



.75 
1.50 

.89 

.69 

1.4S 

15.95 

3.00 

.69 
2.98 
1.95 
1.95 
2.25 
3.25 

.69 
2.95 
4.95 
2.25 
1.25 
1.75 
1.50 
2.25 
3.95 
S.95 

,75 

.75 
2.25 

.95 
1.75 

.75 
4.95 
16.95 
B.95 
10.00 
3.95 
4.95 



RIBBON CABLE CONNECTOR 

These very popular 40 PIN ribbon 
cable connectors are used by a 
number of mfgs. o( micros for inter- 
nal board to board terminations and 
I/O port connections 
W/ttraln relief $1.95 




40 CONDUCTOR RIBBON CABLE 
gray color 70e/tt. 



DIP SWITCHES 

Higii quality DIP switches mlg by CTS 
Available in the loll owing configurations 



4POS-80* 
5 POS— 80* 
E POS— BO* 
7POS-60* 




DB-2SS (FEMALE) 

The most popular computer connector 
Mlo by AMP 025" gold PC pins 
with mig holes 
$1.50 



NETWORK SALES, INC. 

2343 W. BELMONT AVE. 

CHICAGO, 1L. 60618 

312-248-3202 

Phone Orders Welcome. 

WRITE FOR OUR MONTHLY 

UN-ADVERTISED SPECIALS 

QUANTITIES MAY BE LIMITED 

©COPYRIGHT 19B4 NETWORK SALES. INC. 



TERMS: Visa. M.C., Check, 

Money Order or COD (addit. 

S3.00). Min. Order $10.00. Add 

$2.50 S&H for USA. III. add 8% 

Tax. MAIL ORDER ONLY. 

Price* subject to change 

without notice. 
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MICROWAVE TV ANTENNA SYSTEMS 


Freq. 2.1 to 2.6 GHz . 34 db Gain + 


■T 


COMPLETE SYSTEMS 


. "i+ 


(as Pictured] 


• """""■"-v^ 


Commercial 40" 


/I ^^ > ^ 


Rod Style $ 89.95 




Parabolic 20" 


I' i ' 


Dish Style $ 79.95 


> ,«^ 


COMPONENTS 


L^"» 


Down Converters 


Wmtm - 


(both types) $ 34.95 


TWO YEAR WARRANTY Power Supplies 


PARTS & LABOR [12V to 16V} S 24.95 1 




Data Info (Plans) $ 9.95 




CALL OR WRITE FOR 




KITS. PARTS. INDIVIDUAL 


Vfl 


COMPONENTS 


_^-^^ J 


We Repair Alt Types Down 


"^ ^m 


Converters & Power Supplies 


W 


Phillips-Tech 




Electronics 


l -^ 


P.O. BOH 34772 


, 


Phoenix, AZ 85067 


1 


(602) 265-8255 


m 


Special Quantity Pricing 
Dealers Wanted 


" 


|^%" J«gMiJ COD'S | 



COMPUTERIZED 

THERMOSTAT 

FULLY PROGRAMMABLE . GUARANTEED TO 
REDUCE YOUR HEATING-COOLING BILLS 30-50%!! 



For Home or Office 
Patented Microprocessor 
Up to 6 settings a day. 7 days 
per week 

Simple one- button operation 
Simple 10 minute installation 
for do-it-yourselfer 
Qualifies for 15% Energy 
Tax Credit 
Warranty 



COMPLETE 
UNIT 



s 79.95 







a. 1 




i 

c 






Dimensions 5 3'B W i 4 I '2 H 1 1 3 16 
24 V Systems • Nil lor 2 Slags Hen Pumps 



Dealers Wanted 



INCLS2.50 FOR SHIPPING 



^E^fi 



CIRCLE 29 ON FREE INFORMATION CARD 



EXCLUSIVE 3 WAY Guarantee 1 30 nty money hack no hassle quaraniet 2 One v^r 

money back perinrmjnrjt guarantee if ¥0u donl save al (east Ihe cosl ol ihe unit in a year MAGIC 
STAT will giwg you ft lull reJuod 3 Thret year warraniy on parts arid workmanship Full [fetalis 
*iin each MAGIC STAT iGuaraniees apply to compitre units only | 



ELECTRONICS 



P.O. BOX 33205 

PHOENIX, AZ 85015 (602) 274-2885 

Call or write for FREE 
Semiconductor Parts & Products Catalog 
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CHARGES VOLUME DISCOUNT 

..Add»2.Q0t 00*99.94 . NET 

Add tQ ,71 « TO0,M»a49,W Lett 10". 

AddtO.50* lM.00n*«9,W . L*»3}% 

. AddtO.JJi 50QQQ*$9?,99 tni,?fl-. 

-. NrjCharg* *IOOO-Mt Up . Leu 31 L 



122 
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■■■ESvlgicHrV;: ■ . ,: QUALITY - flame brand praduets fram nationally record m.aahcturtrs. , ' ^.V.^," ■"' -: '^K L 

i2^ST»CMi^^ 1 . f 6CciSifti« T .i SEMICB - Computerised erder practising and inventory cantrot. .-■:;.,,.,-■. 

national SEMicoMpucTa'a • rwAitituc'- SAVINGS - Velame Qiseaunls • O EM Quantity Pricing • Tall Free 800 /lumber c%I3£al5 -"ISifs'-'S.Evf"'- mole* • £* 



SILICON RECTIFIERS 
ZENEfl DIODES 




■dfoMlpJlm91ta.at.wte «U» w,r,nj ,«. oto. ml g.1 it pr. dMwTrtlt i»m. optf ml, IhwTIUM Tilhnwttml »HitaPaPv<.u<u«cte.Mii n.no*l . „„« „„ J?V?_. „™ „.J 

Ph. iwJ.h, iteg. *. MI vl up,,, mf ™„ t, oM™™ . tta U i 4 . rj™*, oai !*„„ .to, gtatk » am, »ita> «w«m «d« J .S nS"«T*S ' IS IS!! I ™ SSM2!! , ! ,S!' 

«. U ouniw •. u«. aihWHiMiji !«... «.. hi ». ,11 , iii-HM, •, m, ..*,«, «*. M nam. ■*„, « mi,, w •*. «.. ». s .it, J 8:£::S:8 :*^»:» ! z™;SS:5 JK:" tr. IS-: 

d«r. Atom. trMr-j* viiiry coo OfGfKf If GUARANTEE: 4h , p^ti ■* priritutp ptrchowr Ppcm Ep.p «* T ,tap e*o*»i fl b»iJ f 1«r l «*,ilbf t ».«.*».« A^ia.lJi Uomsiw.^ i*ii?0» 

wilto «> *m hDm fUttpr *H»i c: **oi it iwt nm .put .tea up etow »**"<■ "tpt« ItOO.OOAUp .. . Ma Ch.pg* 11000.00 A u. . . .. I*u29< 
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ATTENTION 
TECHNICIANS 



ARE YOU TIRED 

of being 

"only a serviceman" 

or 
"just a technician"? 

THE LETTERS "CET 
AFTER YOUR NAM E SPELLS 

"PRIDE" 



TRY IT . \ 

Take pride in \ 
your profession— v 
Decide to be a CET 



For information about. 

„ _. requirements, 

other. , 



_ exam dates: 
. study guides. 



Send to: NESDA/ISCET 

2708 W. Berry St. 

Fort Worth, TX 76109 

(817)9219101 



Name 



Address . 

City 



St. 



_Zip_ 





PERSON AL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAV SOON 

WBf ILLEGAL. 
POCKET PAIN FIELD GENEHATOR — IPG50 

• Assembled $59.50 

ra IPG5 Plans $7.00 IPGSK Kit/Plans $39.50 

PHASOR PAIN FIELO CROWD CONTROLLER — PPF10 
Assembled $250 00 

HPPF1 Plans $15.00 PPF1K....IWPIans ...$175.00 
,. BLAST ER- Provides a plasma discharge capable of puncluri no 
I a can 
BLS10 Assembled $79.50 
BLS1 Plans... $10.00 BLS1K Kit/Plans $59.50 
SHOCKER/PARALYZING DEVICE - Very rnlimidating and 
SHG60 Assembled $99.50 
SHQ6 Plans $10,80 SHG6 Kit/Plans $79.50 



RUBY LASER RAY GUN - Intense visible ree beam bums and 
welds baldest of metals. MAY BE HAZARDOUS. 
RUB3AM Paris Available tor Completing 0eWce$15 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro 

3 duces a continuous beam of high energy . MAY BE H AZ AROO US . 

■ LC5 All Parts A ville We lor Completing Device . .51 5 .00 

; VISIBLE LASER LIGHT GUN -produces intense red beam ft>t 

- sighting, spoiling, etc. Hand beid complete. 

» L G U 3 PI ans. $1 0. 00 (Kit A A ss c m ble d Un i ts A v tils b to) 

IW IR PULSED LASER RIFLE - Produces 15-30 watt infra-red 
pulses at 200-2000 per sec. 
LRG3 All Parts & Diodes Available $10.00 
BEGINNERS LOW POWER VISIBLE LASER - Choice 01 
red . yellow . green — provides an excellent source of monocbro matic 
light. 
LKC2 Plans S5.0O LHC3K Kil $2950 



■ S N O OP Efl P HON E — Allows user lo call his premises and tiste n 
* m without pbone ever ringing 

; SNP20 Assembled ..,$89,50 

■ SNP2 Plans $9 00 SNP2K Plans/Kit S59.50 

W LONG RANGE WIRELESS HIKE - Miniature device clearly 
transmits well over one mile Super sensitive, powerful 
■* MFT1 Plans $7.00 MFT1K PbnsrKil $39 50 

B WIRELESS TELEPHONE TRANSMITTER - Transmits both 
sides of phone conversahon ever one mile , shu ts of I auto matically . 
VWPM5 Plans $8 00 VWPM5K. .Flans/Kit $34.50 
TALK * TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Great lor monitoring telephone use 
TAT20 Assembled $24 .50 
TAT2 Plans $5.00 TAT2K.. ..PtansJ Kit. ...$14.50 



I 



Our phone is ooen for orders anyume. Technicians are available 9-11 
a.m., Mon-Thurs lor those needing assistance or information. Send 
for tree catalog of hundreds more similar devices. Send check, cash. 
MO. Visa. MC. COO to INFORMATION UNLIMITED 
OEPtffB.PO Bo* 716 Amherst N H 03031 lei 603-673-4730 



TOLL FREE ORDERS • 1 -800-826-5432 

(IN CALIFORNIA t -800-258-6666) 
INFORMATION • 121 31 380-3000 



SOLID STATE 
RELAYS 

2 AMP 




MOTOROLA 

■ MP 120DZ 
HATED 
CONTROL- 3 6-6VDC 
LOAD-120VAC2AMPS 
T.t.L COM PAT I BLE 
SIZE. VI: ' H » 1'HIC.H 
$3 50 EACH 10 FOR S32 00 

10 AMP 

IELEDVNEP/N 615-1 
CONTROL 

3 32 VDC 
LOAD. 10 AMP 
WO VAC 

$9.50 EACH 




EDGE 
CONNECTORS 

22/44 22/44 GOLD plate o 

CONTACTS 

156 CONTACT SPACING 

$2.00 EACH 10 FOR $18 00 

28/56 

28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING 

$2.50 EACH 10 FOR $22 OO 

50/100 w| CRO PLASTIC 
• MP 0125-60 DS-1 

STANDARD 5-100 CONNECTOR 
125" SPACING GOLD PLATED 
PC. MOUNT 

$3 75 EACH 10rORJ35 00 



. 13 VDC RELAY 

CONTACT S PNC 
10 AMP 43 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL' 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 



KEY ASSEMBLY 
5 KEY 

$1.00 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 
MEASURES 3 3rt" LONG 

6 KEY 

$125 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



SUB-MINIATURE 

DTYPE 

CONNECTOR 




SOLDER TVPE SUB-MINIATURE 
CONNECTORS UStO FOR 
COMPUTER HOOK UPS. 



OB 15 PLUG 
DP,. 15 SOCKET 
DB-15H00D 
06-25 PLUG 
OB-25 SOCKET 
DB-2SHQ0D 



$2,75 

$4.00 
$1.50 
$2.75 
$3.50 
$1.25 




MULTI-SWITCHES 

5 STATION INTERLOCKING 

3 - 2PDT AND 2 - 6PDT SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 3'*' BETWEEN 
MOUNTING CENTERS $2.50 EACH 

S STATION NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT EACH SWITCH 
OPERATES INDEPENDENTLY $2.50 EACH 



<(*■ SEND FOR^ 



COMPUTER 
GRADE 
CAPACITORS 

1700 mid. 1S0 VDC $2.00 

2 1/2" DIA < 4 3/4" HIGHjagrj. 
3,600 mfd. HI 

40VDC $1.00 
1 3/a" DIA. * 3" HIGH 

6,400 mid. 

60 VDC $2.50 LJII 

1 3/8" OIA ■ 4 1/4" HIGH 
22,000 mid. 15 VDC 
2" DIA ■ 2 1/2" HIGH $2.00 
22,000 mid. 40 VDC 
2" DIA. - 6" HIGH $3.00 
24,000 mid. 30 VDC 
1 3/4" D1A. . 4" HIGH $3.50 
31,000 mid. 15 VDC 

1 3/4" DIA - 4" HIGH $2.50 
72,000 mid. 15 VDC 

2" DIA. - 4" HIGH $3.60 
160,000 mfd. 11 6V 

2 1/2" DIA « 4 1/2" HIGH $1.$0 



CLAMPS TO FIT CAPAClTOftS H» » 



48 PAGE CATAtOG 



POWER 

SUPPLY 




BCD DIP SWITCH 

1 POSITION ROTARY, _-_ 

SCREWDRIVER ADJUST; rfftt 

FITS 6 PIN DIP. t?r!fr 

$1.85 EACH ^^ 



WALL 

TRANSFORMEH 



ALL ARE IIS VAC 

PLUG IN 



4 VDC >l 70 MA $2.S0 

> VDC »1 22s MA U.M 

1«.i VAC II 10 VA S3.S0 

17 VAC it 500 MA (4.00 




MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 



S.P.D.T. 

(on-on) 

PC STYLE. t 

WON'T HREADEdI 
BUSH IMG t3 

7i* EACH | u 

10 for S7 oo rri 



S.P.D.T. 
(on-oft-on) 1 

.'. -- : . ■■■•■■ :■'■:■■! ;■ t 

P C STYLE ■'* 
TS* EACH Itp 

10 FQH 57 DO * If 



S.P.D.T. 

(On-on) 

SOLDER ,.!,-.: 
TERMINALS 
tIJM EACH 
10 FOP M M ' 

100 FOR SAD 

S.P.DX 
(on-on) 

PC LUGS. 
THREADED , 
BUSHING 
tl DO EACH ' 
10 FOR J9QQU 

too for seo 00 



S.RD.T. 

(on-ofi-on)^ 

SOLDER LUG 

TERMINALS 
151 00 EACH 
10 FOR WOO 
100 FOR Jaooo 



D.P.D.T, 
(on-on) 

SOLDER LUG , 
TERMINALS 
tZM EACH 

10FORS1900 ' 
100FORS1SOOO 
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FINEST QUALITY 

Government Approved OQ-S-571e 



asaaai 





SN 60/40 Rosin Core (RA) 

One lb. Reels 

1B swg. (.064) $7.95 

18 swg. (.048) $8.45 

19 swg. .040) $8.95 

20 swg. (.036) $9.45 

21 swg. (.032) $9.95 

swg. (.028) $5.95 
swg. (.022) $7.95 

SN 62 (2% Silver) Eutectic-Rosin Core 

21 swg. (.031) $19.95 

PhicFREF Oesolrfering Wick 

I llltf I I ILL wiih each pojnool solder 

FREE Freight On All Orders Over $25 

Under $35 add $2.50 per order. Minimum order $10 
■ Check ■ Money Order ■ Masler Charge ■ Visa 

£p NY Slate resident add appropriate sales lay 

#To place your order calk 
/ TOLLFREE800-645-4808 

J^ 1" N V S (516) 334-2660 No COD s accepted 
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M 



ICRO 
RRT 



LW.^ftaklHJ.07080/ 
t 2Q1l »S4-BQOa 



UHF-TV PREAMP 

[A* l*4<i«d in Rk*o Electronic* M*rcW 
Ll.ytritctK.1ee2) 

Thlt HWtDWttm intfma mounted pre- 
(vnpowi KW more then IS 43 0/ nil K> 
jrour iyetem. Lota of uttttkd ctitiom*rt 
tnd r*p+*t ofden tor ttdz rsloh ijo*¥ry UL 
v^iioh ki&ud** mH DomporMAr Mrte, PC 
BQ Cue, PowtSuoplymrxJ fefen S94.S0 
AWflitMlfniM t$T.X 



ATTjCKTIOH TV 3MVTC1 TECH3 
(Special Nw IC PurehM»J 
29 Pin luatnance/ehroaa in- 
t«grat«d circuit ma used in 
CTC-108(1982) chuais.lqui- 
valent to IC U-701.R«pl*C«a 
RCA #145 568. MICRO- MART#6003 

Price t flO.95 (1-4) 

$9.95 (5-9), Wi?5_(W pc«) 

' ~iwC\c£>atrr Yc 'JKaauHa " 

Any «f the following for tl 
221-43, 221-69, 221-96, 
221-105, 221-106, 56D4(ZCG 
Bqufv, 714), 76-2(BCG 
Equiv. 742), LM1310, LMlfiOO 
Zait aai-l40C(KG SV3) t4.93 
23C1172B Toshiba (ICQ 238) 2.49 
RKTTAHGULAR LHD'o 10/l.a5,100/l0.5t 

I«c UlCflO-HART KotfUi Yu. MC md UiKtWi C0r/t 

UtaunordKtiaoaStvfetig- US. «*« tuoo. 

C«Hdi ml odwr tomtio U5Q 

HJ MUM ail S% Mte lur. 

ncM-uurr • HteuruutfE., 

KHflELB, U BTON • (till I5M0U 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



NEW FROM RAMSEY 20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circuits and diodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• (rant panel trace rotator • Zaxis • high sensitivity x-y mode • very 
low power consumption • regulated power supply • built-in calibrator 

• rock solid triggering • high quality hook-on probes 




RAMSEY D-1100 
V0M-MULT1TESTER 

Compact and reliable, de- 
signed to service ni wide vari- 
ety of equipment. Features in- 
clude * mirror back scale 
■ double-jeweled precision 
moving coil * double Over- 
load protection * an id&al low 
cost unii for the beginner or 
as a spare back-up unit. 

$1995 

tilt Eeadi And battery 
Included 



(Si! 





$399 95 



RAMSEY 0-2100 
DIGITAL MULTITESTER 

A compact easy to use unil 
designed to operate like a pro. 
Featuring • 3te digit LCD • low 
BAT indicator * all range over- 
load protection * ovenrange indi* 
cation • auto-polarity • Transistor 
Tester * dual-Slope integration * 
vinyl carrying case 

$5495 

hFE L&*t lead» H battery & vinyl 
carrying case included 



high quality 

hook-on probes included 




RAMSEY 0-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital 
measurements at an amaz- 
ingly low cost • In-line color 

coded push buttons, speeds 
range selection • abs plastic 
tilt stand * recessed input 
racks • overload protection 
on all ranges * 3 1 * digit LCD 
display with auto zero, auto 
polarity & low BAT. indicator 

«59 95 

text leads and battery 
Included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quaMy at a breakthrough price. 
Features • 3 frequency ranges each 

with pre amp • dual selectable gate 

lunes • gate activity indicator 

* SOmV £5) ISO MHz typical sensitivity 

■ wide Irequency range • 1 ppm 

accuracy 



*11995 



wired Include* AC adapter 

CT-70 kit $99.95 

BP-4 mead pack S.95 




CT-90 9 DIGIT 
600 MHz COUNTER 

The most versatile for less than $300. 
Features 3 selectable gate times • 9 
digits • gale indicator * display hold 

• 25mV (p 150 MHz typical sensitivity 

• 10 MHz timebase for WWV calibra- 
tion ■ 1 ppm accuracy 

$14995 

wired Includes AC adapter 

CT-90 kit 5129,35 

OV-1 0.1 PPM oven limebase .... 59.95 
BP-4 mead pack 8,95 




CT-125 9 DIGIT 

1.2 GHz COUNTER 

A 9 digit counter that will outperform 

units costing hundreds more. • gate 
indicator* 24mV@ 150 MHz typical 
sensitivity • 9 digit display * 1 ppm 
accuracy • display hold • dual inpuis 
with preamps 

* 16995 

wired include* AC adapter 

CT- 125 kit 1148.95 

BP-4 mead pack MS 



rl->f, . at **,t *>£■• 10*™** 


? 




1 ••r 


,'.H\H lit J III rtn 


— J 



^^H ,'.H\H iit»" 



CT-50 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter wilh 
Optional receive frequency adapter. 
which turns the CT-50 into a digital 
readout for most any receiver • 25 mV 
@ 150 MHz typical sensitivity • fi digit 
display • 1 ppm accuracy 



$ 169 95 



CT-50 kit (139.95 

RA-1 receiver adapter kit 14.85 







DM-700 DIGITAL 
MULTIMETER 

Professional quality at a hobbyist 
price Features include 26 different 

ranges and 5 lunciions * 3ftdNgit, 'h 
inch LED display • automatic decimal 
placement • automatic polarity 

$11995 

wired Include! AC adapter 

DM-700 kit S99.95 

MP-1 probe set 4.95 



PS-2 AUDIO 
MULTIPLIER 

The PS-2 is handy lor hrgh resolution 
audio resolution measurements, mul- 
tiples UP in frequency • great lor PL 
tone measurements ■ multiplies by 10 
or 100 * 0.01Hz resolution & built- in 
signal preamp/conditioner 

$4995 

wired includes AC adapter 

PS-2 kit $39.95 



PR-2 COUNTER 
PREAMP 

The PR-2 is ideal for measuring weak 
Signals from 10 lo 1.000 MHz • flat 25 
db gam • BNC connectors • great (or 
sn-fhng RF * <deal receiver/TV 
preamp 



PS-ID 600MHz 
PRESCALER 

E xten ds th e range of you r present 
counter to 600 MHz • 2 stage preamp 

• divide- by 10 circuitry * sensitivity 
25mV@ 150 MHz ■ BNC connectors 

* drjves any counter 



$4495 



*59 95 



wired Includes AC adapter 

PR-2 kit S34.95 



wired Includes AC adapter 

PS-IBklt *S9.95 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip anlenna— BNC plug .. S 8.95 
High impedance probe, light loading . . . 16.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Till ball, for CT-70, 90, 125 , 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



terms. • satisfaction guaranleed • examine lor 10 days; if not pleased 
return in original lotm for relund • add 6% tor shipping and insurance to a 
maximum ol $10.00 • overseas add 15° > lor surface mall • COD add $2.50 
■ orders under E10 00 arid SI fiD * NY residents add 1° i sales Ian • all kits 
have a 90 day parts warranty. All wired units have 1 year parts and 

l atter warranty. 

— = = = -— == | RAMSEY ELECTRONICS, INC. 

== ss =v~ H IC V 2575 Baird Rd. 

= Pern* ield, N.Y. 1452G 
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MICROPROCESSOR COMPONENTS 



Digitalker 



W74tHN 

j*r*ii« 

U-74124H 
JIT741JW 
5H741JJJI 
SN74i1S}4C 
SNrtlZBJf 
SH7413W 
5N7413f*t 
SH74141H 
SN741t» 
I*fMl*3* 
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SH74145* 
»F4ltm 

iHfi|«-i 
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SHr4lUN 
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tHT4it*N 
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home computer accessories KEYBOARDS — POWER SUPPLIES 



VOICE SYNTHESIZER 

FOR APPLE AND COMMODORE 




JE520AP 



JE520CM 

■ Otvr Z50 irtfiJ vKabvUry^jfllxii aftow ttn tomiUan of mart 

UHBDOwttttt* Buit-ifl*mpStar 1 ip*ikir 1 ,-rtlitmiMfllrsl 1 »nd 
audio lick ■ RatTalttl J ti**r, natural mala mica * Plug4n ui« 
rudy wHh docvinMitlUftn and tampto twftwirt ■ Citi uza: 
7UT, x 3*"W x 1-3/.TH 

APPUMTfUMS: ♦ SKurtty Wwnteig » Tttewmmtjtwaiiafl 
• Tucttmg « Handteip AM 

» In3lrymenta!:an * Gjn;?: 
TM JUM V-HGF. ITNTHEtt£tft H* phg rig hi Hi tin CtnpaUr JnJ *#nr riu it 
■flfeuu ttMiE ntf ipitutv. Wtitaf ttH*ul iKnlutJrilK I DATAU(£H h- ' 
t iC |«tt bar tmiM Mmq ckefH. BM J[l» 



- Expat* iwlvlMc aaret 

- Atm Htaditi at ^ a I atfM 



JE52DCM FBrCaminodDriE4liVID-ZD (114.95 

JE52DAP Far Apple ll. II+ , and fid $149.95 




JE664 EPROM PROGRAMMER 
SK to 64K EPROMS - 24 & 26 Pin Packages 

CMtfMf idt-CiMMHJ - Um if ii. Ii UM*hj EpkK tar Ofcnto 

■ PiCff imi irri ■rtJdlHt tfHOWj O^D tar prwjnrl* *rt»*cj EPflQMB 

- Erm**»f*C*J*^ EPnCfck? ■ RS232C Cwneutor Irthriaca teradfOnsind 

Ertgnm kwAg ■ Load* dau ma HAH b» hayEnard ■ China** ***■ * >W 

^UybC*ti-l4ldtRWIrQffl|flEPflQM-C^Df^ 

dAMn^i ■ Catena EPRDUl ■ Po**f Irtpjl 1 1 5VAC, BOHt (•■* BanlOW 

PMrw cwibrmpttan ■ EnstoMjrt. Cotor-cocrdbiitad, Bojnt tin pant** win 

mfM inO P-K4I In nx-rli* bfQtwi • &» i 5 VL X 4 VD 1 3VH ■ W»qM 

i*H» 

l f *J^reWr^;n™trf»jt^a»ur^^ 

!4-Hnwn^upb^aM^hirwHiwn^^i^i»^sK»l-St)VUInfni 
■■A |t | to* i rfiKw EfflOM, Ci mm *n Krai arvMr n Mcgta^ JE9MK3K 
BUS. fl) fen *[ so* hc*Wrt IV JEW* W*fcJ tra| Cw "Kwd kji «nl*» pv?om 




21VLx9.8'Wk3VH 




19 VL Jt 7^"Wxl VH 




l9VL3t6yW]t1VH 
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106-Key 8-Bit Serial ASCII Keyboard 

•Numer*] and cursor keypad' tOus&Tdefma- 
olc key} ■ 7 LED Junction displays ■ Security 
lock ■ N-kcy rollovw ■ y»i Inlel eoJa/erio 
- Color: white w/btack panel ■ Documentation 
included - Waigtit: 6H lbs, 
KB139 SS9.9S 



Micro-Switch 106-Key Keyboard 
8-Bit Serial ASCII 
'Numeric end cursor keypad ■ & user oenna- 
ble keys ■ Japanese/Engiish characters -8 
LED function displays - Documentation 
incl. ■ Frts DTE-22 enclosure ■ Wl: 3h lbs. 
K8106SD29-4 $29.95 



SMK 103-Key Unencoded Keyboard 

Numeric and cursor keypad ■ SPST mechan- 

ical keyawilches ■ 40-pin header connection 
- Features; escape, conirol, cursor keypad, 
user function and special (unction keys ■ Fits 
01E-22 enclosure • Weight: 314 lbs, 
KB9000 ST9.9S 



Power/Mate Corporation +5VDC 8 3 Amp 

REGULATED POWER SUPPLY 

• Input. 105-125I210-250VAC al 47-S3 Hi • Output 5VOC S 3 

Amps/6VDC 2.5 Amps - Line regulation: 0.05% - Load reg.: 0.1 tv 
■ Open frame mounts on any 1 of 3 surface* ■ Size: 4VL k 4"W x 
a*"H - Weight: 2 lbs. 
EMA5/6B $29.95 



+5VDC e 6 Amp 



Power/Mate Corporation 
REGULATED POWER SUPPLY 

■ lnput-105-12S'21O-2SuVACal47-$3Hi ■OutButSVetJVevaSA 
- Line reg.: 0.05% - Load rag.: 0.19b - Open frame mounts an any 
one of three aurfacea ■ Sire: SVL x4 r rKVx 2VH * Wh 4 lbs. 



EMA5/6C. 



. S39.95 



POWER SUFHt +5VDC ® 7.9 AMP, 1!«DC 15 AMP SWIICHIMG 
Iftflil 1 1SYAC . SftMhd a J — rrl WK. UMi a 1 .1 w r j. vie. rFt»M i. t ^ trttt trt- 
wmlis/JMVrLCl frripii' IrpCt? Mht. iivko tiimt lit. M. t*«. t«n. n* 'Hi 

nvb'ii wH.th. lit 

PirtHo.PSMVaS $39.95 nth 



POWER SUPPLY 4-Chinnal Switching 

H ktmnuaw . wM-timH** ■ iK«*it. mHuI iMmmi *m krKtit mm-m i^fakMiMt . lt> 
M; H'tatVAC 4T4tlM^ Qnprf. 4>EfK ff U, ■I1DC 4 1* +1JWC * tA, -tmc ■ 1*. 



-T^J-W I J-lS/WH. WL 1ft »l. 




■ MDATArl 
H mi bAirr a* TruhPitmli 
^;rirriwnA>Mont^l(AMmr>vl^^ 

JEG64-A EHWi frw^mm. S995.00 

rij^^rtWrttrrt^llnarur^JMlSArJcflLSBl 



FOR rV UMTED iWE A SJLUFLE Of SOFTWAHE WfliTTm DM BA5JC FCfl 

1WTB140-WX&UOia"COiffUTPllp^ 

JE664-AR5 Efwn rnf. ■ jebh cvtw . $11 95,00 

AwwAMtTMipdj pnriudtw AI1Wl^tadA*>] 

i w iy>iil la rTTiiV > nir Tiirirrri 'rr iTi¥ i n rh -ii M intH. 

AUM 77« nv MB Itan, fjE. >« 1 11411 
=3S __■■ ~ = ' ... - ■ = T 



DISKETTES AND ACCESSORIES 



5V»" and 8" Diskettes 
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DISKETTE ACCESSORIES 



HVim BV 



*■* nmtmi^n__n*fi*o 



4-Digit Fluorescent Alarm Clock Kit 




The JE750 Clock Kit is a vcraatile 1 2-hou; digrtoJ dock 
wi.'i 2-i-hour alavrn Tnc- clock has a briQhi 0.5" high 
biue-gr&fl/n fluoroscont diaplay Tho display wl| automat- 
ically dtm with chang.rvg Ihghi. ccndrtlcns Thd 24-tnour 
alarm allows iii& u»r to disable the alarm ami immediat- 
ely ro-enabrO liio atarm to activate 24 hours later. Tlie kit 
includes bEI documentatlon 4 components, case and wall 
itansronner. Size; &VL x SVi'Yi k 1 ^ F D. 

JE7S0 Alarm Clock Kit $29.95 



Disk Minder 



OifW* liscwrt pD>|jbC *Hh FrWfl unrying h*ntj!i ' Sift' 

?-.', v m,-M x a-A'D'Vftnrjnr. im*. 

hartitm aslfctnitii Maat 


OMTf SlC'tsT-Jpl'.-iCr-Mii;,! 

0Ut>A Si«w» r*n ftabttw . 


i!5 iL-t*.:'! 


MINI. PA K 
■ SNvh 10 (S*l d.**iitn >NKb 

COnEbTunii.'Ofl * LV4BH (rr-Jtm pJiim 


•9.IA r4«n Su*1 

-Sua It x 

Ml 


MHO »CII lQft'ilC-.iUllif- 


BJ.HA 



*h0«>I iPwUHS^'VlrWlOl 

HS0I-3 iForttt^'i'VirTyllHo* 

HMU IPcctHi'Virr.lT'ji'jt 

l*OD/|t>3 Zl^x>ytria'Vir>yip>J>a* 




Switching Power Supply for APPLE II, 11+ & tie" 

■ Can d r i ve lour floppy disk drives and up to ehght expansion cards 

* Short circuit and overload protection > Rta Inside Appte computer 
■Fully regulated +5V & 5A, +12V fi 3A, -5V 6 5A, -12V 5A 

■ Dlrecl pitiQ>ln powar cord included * Slid: 9^1 "L x Stt'W x 2*"H 

• Weighl:2 103. 

KHP4007 „ e „ » . , e $79-95 



It i-a 0*44 CJieaj, *u 




ttJiryJJM 

■,oic*srt3 



SI 0,00 Minimum Order — U.S. Fundi Only 
Calif orn La Residents Add 6Vi% Sal a a Tax 
Shipping — Add 5% plus $1.50 Insurance 
Sand S.A.S.E. for Monthly Salts Fiytrr! 



Spec Sheala — 30* each 
Sand £1.00 Pottage for your 
FREE 1S84 JAMECO CATALOG 
Prices Subject to Chang* 



— <?■■— jr**— 





1355 SHOREWAY ROAD, BELMONT, CA 94002 
3/84 PHONE ORDEHS WELCOME — (41S) 59ZS097 Telax: J76M3 



DISK DRIVES AND CABLE 



8: FLOPPY DISK DRIVE 



■ Singie-Sldad 

p 77 Tracfca 

• AOOIiOOK Bylaa 

Capacity 
p Induairy Standard 




I t" Floppy Pi»k a>(™ ijlndiialtv S[lftdHd| I 
h\4 dHlllltT. FHKOrfllnfl (tiodtj FM liivrjrc UTU 



f«*1u.--« 



Tho FDDlOfr-B 

llnglfe or rSCrubl-l 

(Str-nly Trjn.lir eai4. I50K biik.'ttK ihgi* frulr: fJOOK WUrtitt. 
o«ui»t d*rr*ny Trm FDQiK- 4 Is dwngnad va *«* wl(h «i* •in a t»> 
ildod safl iHKtor»S l&H OllkBltt I. Of Kr. rjt|k tutrldfltj. Pv*»r. 
11SVAC o.»ftOHr. +2*V[JC o Uirnpiinu , *3VDC fl l j met 
mix. UBli n pisCur*d ibwPi {dot) ngl linf/lyd* tJHh fKrw*f lu]?p*i>. Of 
cablML Sia. lL.»-inr * 14TL x ■« S c m W«i«t» U r&» imci.. Wftg 
rnneuiil 

FDD100-8 .. $169.95 ea. 



5V4 J APPLE™ 

Direct Plug-In 

Compatible Disk Drive 




PJTtNQ.ADD-514 $195.95 



5'A"TEAC DISK DRIVE 

Sktffr-Sidad Httf-Ka(oM 5^" th-tra 

drMjUta daniib ■ 44 TH ■ 40 biUto* -hMHdi to ifi 
^pp-_ nMK^aon ■ »wHw,K ■*nj C ).dW>, ncto ■ 1*m 

Doutrfi rt^ nor* Kacti «r*TTrlEAC 5V FLOPPY 05K DRIVE 
tn* 1^ FTJS9A Bon >i htl h ht>W *^ 



InS mjrtvul RaKUh-.r '-JvOC *Si*i«J ^ftOCa SA. Su>- 5.^^ i 
IN'HxaTl. Wl:StbtL 

FD55A. 1249.95 

5V* " SHUGART DISK DRIVE 

Doubk-Sided Hatt-H eight Vih* Dnve 



Bjftutd by r>« rtdutty" t ktrMti and mad affwUnecd it ^e nttirVifi tai*t 
»nd HnlBI oryinqallr^i, titj 6*455 (t Km tfrurl ■QkifJ^ ter * M»«r« r*n(j« g^ 
a iUMp aopHcAeni kKJt>dn apnbntj wnamtt P#7tnrti' <4ME a ■*■ 
»id -izvDca.rv.SJ»:su - >vxi.trJ'H^a-D wt. 33 bt 
SA455 1259.95 

5Vr PANASONIC DISK DRIVE 

Doubfa-Skdad HaH-Haight W DRIVE 
Shugart SA4S5 Equlvalant 

'*rir>»wfcttMidt»»-^-UTM'*0tr 
fcsTTIIltltHl tlBrill ^O 
ThreJAS&l ilpaMWtfto 



n«N-TMi +SVDCa ■Aaad-flSVDaft'tA.afei UTwil Urn»a-0 ttt 

3.3 It* 

4AS51-2. „■. S239.95 



SIGNAL CABLES 



S'/. * DBtVES USE 34-PIN ASSEMBLIES 
6" DRIVES USE 50-PIN ASSEMBLIES 
•S - SOCKET CONNECTOR 
•C a CARD-EDGE CONNECTOR 
SINGLE DRIVE CABLE 



svi- 

8" 
8' 



M 534-36-0 

H SM-60-C 

M S50-3e-C 

N S50TO-C 



7.9S 7.2S 

8.9S 3.39 

10.9S 9.95 

12.49 10.95 



DUAL DRIVE CABLES 




SW- O S34-36C-18C 12.59 11.19 

S'A- P S34-90C-24C 14.29 12.69 

S" O S50.36C.18C 18-49 14.49 

8' P S5O-60C-24C 18-95 16,95 



Power Cable Kits 



Kita Include: Conn ec for shells, connector 

pins, and powar cables. 

Power Cable Kit for Sv< " Drive Price 

Pari No. PCK-5 t2M 

Power Cable Kit lor Full-Slier] ■' Drive 

Part Kg PCK-8 83.95 

Powar Cable Kit for Qum* Full-Slled t" Drhra 
Part No. PCK-0 M.95 



UV-EPROM Eraser 



I Chlpa — 51 Mlmrtu | 



iiN 



[iChlp— 37Hlnul*i| 



ErUH iJOt, ITtH, 2702. 2714, I*ta 2U2. 2W4. tUkfM u? '■ * t**P« 

trlwln Si minuiaic (i ctiip m j^ mtoutoiti, Mwtnriahrki ttmtlanl ttjK+Mt* 
BHttUftH al art* Inch. «p4teL|l ttjftductltaj Fo#rsi iLfwur mwMmm* otirtk 
bKrikf-up. Bupil'tn atBl-al? feci In prawtrnC UV tlxpotvifn, CompaQl — Onty 
kHl' X 3.70" x 2.B0'. CfMIVfrttto trilh nr>t*ng ir*y lor 4 chrhp*. 



DE-4 UV-EPROM Erassf . . 
UVS-11EL ReplacementBulb 



s 79.95/ 

^116.9^/ 
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•JJT A IX I A.IN Electronics lm- 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



Philips Remote 
" Cable Converter 



Witro «impii£ir BKftnoiogi • (Xartj »t?[tt]«W 
K, I 'VA m (hCturt I &IMf\l Qnlt « $0 dMMl 
MUfitfW * Progrirnru&lf limt on A orl • 24 
iHur L£ D digits dec* • FxrVitl CMnfwf nwm- 
WV ft iKtf >irt SCJf » Wtreltss tufu) Wi 

urw i Adjptirjie to in- brind tumtrtn * Qm 
jTJ. warnnly HIWI 




$139.95 



COMPUTER CARE KIT 

The Preventative maintenance kitJSor the 
office and home computer 

Cgnljini Predion Qustf* 

Z*fO Criirgp Ann sifli'c SCHn 

arid Keyboa 'o cleaner 7aro pj Q nr 

Chirp* Ansi-Slal O I O i "0 




in 
o 
z 
O 
DC 
k- 
O 
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D 
< 

DC 



SGL WABER $35.95 



Protect your 
computer and 
electronic equipment 
from voltage spikes 



DG115P 

DG115S I 

(6 Outlet) 1" 
S45.95 



■\r* 




WINEGARD FM CAR 
ANTENNA BOOSTER 

JUriphhts FM rad a i^tulj j,i ivffjgt or UflB (8 
iinwij improves ui fjda fcetocisn ind e^mtds 
uiKje ;o inc., yta'.tr Wfcdirjn -a! stit.an} 
SwiLtn dud irtdcatij? nghi jitichti t-o lower rigi 
■af rjiin 3*- ettut Mtih MftltlKald rjlurji render... 
Imttfl in rnnulrs G"«! lor Minnow tnlmnn 



REFURBISHED 
MONITORS 

9", 12", Commercial »_«. 
Grade as low as $39.95 



a 



BECKMAN 
CIRCUITMATE 20 

8 functions and 30 ranges * 
Diode Iran si 51 Or test function - 
aylo-pglanJy. auto-zero, and 
auio-deamal - 1 Amps AC and 
DC Current Capability - Transistor 
Gain Test (hFE'J - Conductance 




$64.95 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/orVoff Fine Tuning $94.95 
58 Channel Wireless $109.95 




40 Chan nel VHF to UHF 
W.3= Block Converter 




28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables $38.95 



tftt AUTO ALARM SYSTEMS 

Keyless Automatic 
Passive 

-arms when ignition is 

turned off 

-automatic turn-off and vci qe 

reset timer Sot. 3 a 




2000 Auto Watchman 

-prevents use of master 

keys or the removal of 

ignition lock to start 

vehicle 
-protects all foreign and 

American cars 




$34.95 



Volume 
Discounts 

Mm Older S?b DO 
international snipping Add i 
Prices subject In I 

vMiiuui notice 
COO 2 00 Eflia 

And i snipping 
lot mnmlois 

< 516 > Mon 1 
499-9500 a-n 



" 

: 
■ . unlet cheek Aon ic 

, Ari^-i » 7500 is so 

_?, 760010 25000 WW 

- J5100IO 50000 $600 

Ml 00 to 75000 1850 

7510010 100000 SUM 

Over 100000 $1750 



Mon Th 
9-8 



Tu WF 
9-6 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 



Free Information Number 



46 

3 

B0 
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67 

77 

87 

32 

72 

100 

16 



18 
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37 

64 

35. 86 
68 

02 

53 

65 

II 

99 

54 

59 

81 

8 

70 

6 

74 

39 

40 

76 
96 



75 

15.97 

85 



28 
41 
38 
49 

69 
4 
63 
83 

48 
93 
66 
24 
95 
90 



Acorn 94 

Active Electronics 1 16 

Advanced Computer Products .... 1 17 

Advance Electronics .... 12-15,33 

All Electronics 124 

AMC Sales 81 

Appliance Service . , ... 94 

AP Products 29 

Bay State Electronics 94 

BBC 27 

Beckman Instruments 30 

B&K 96 

Bullet til 

C&D 100 

CE1 28 

Chaney 108 

Chemlronlcs 99 

CIE E4-87 

Circuit Specialists 106 

Command Productions ... ; ..83 

Communications Electronics 2,32 

CPU 116 

Daetron 99 

Diamondback 1 1 1 

Direct Video 98 

Digikey '. 122.123 

Digitron 1 16 

Dokay 118.119 

DTI 96 

EICO 95 

Elcctra Cover2 

Electronic Book Club 89 

Electronic Industries 100 

Electronic Specialists 108 

Electronic Surplus .102 

Etronix 108 

Fluke Manufacturing 7 

Firestik 95 

Fordham Radio 42.75 ,Cover4 

Formula 120 

Global Specialties 81 

Goldsmith 106 

Grantham College or Engineering . . 24 

Haltronix 110 

Heath 23.91 

Hickok 83 

Hitech 103-105 

ICS .40.101 

Instrument Mart , 26 

Jameco 126.127 

Jan Crystal 95 

JDR 112-115 

Jensen 94 

J&W , 98 

Kashiwagi 94 

KCS 121 

Kikusul 25 

Mcintosh Labs 95 

MFJ 116 

Micro Mart 1 24 

Mouser 81 

Network Sales 121 



Page — Newlone Electronics 101 

— NRI 16-19 

— NTS , 34-37 

98 OK Industries 9 

62 Optoelectronics 41 

52 Paia 77 

22 Panavise 77 

29 Philips Tech Electronics.. 121 

73 Pomona II 

43 PTS 93 

61 Radio Shack 107 

79 Ramsey 125 

17 Random Access, 94 

— RCA 1,39 

19 Regency 21 

27 RF Electronics 109 

44 Sams Book Store Cover3 

9 Scientific Systems 124 

60 SEI 110 

82 Sintec 22 

14 Solder Absorbing Technology 94 

58 Solder Craft 124 

36 Spurtsin Electronics 12S 

— Tektronix 5 

45 Trio-Kenwood 20 

91 VIZ 79 

13 Westech 109 

— Zenith 38 



THE BEST PLACE 10 BUT, SELL or 
TRADE NEW md USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX 1 11 1 -E • PLACENTIA, CA 92670 

(714)432-7721 

Join Thouunds of Reldtrs Nacronwtde 

Evtr> Ffonih 

ONE TEAR U.S. SUBSCRIPTIONS 

S7.M ■ 3rd Clui ■ SI2.S0 - In d im 

Aft S2S.CO . LI!«lmo ■ 3rd Clu 5E 



HAHGCM 

coMrurm 

SOFTWARE 

SCAMHfKS , orncs 

T1CT CQUIPHXHT 

Mir.l'WAvr 

tAriLLlTt 



■ Km 

ANTIQUE IUCT. 

rtMUOtTPGNl 
rUKS . HAVICK 



A SINGER'S DREAM! 



Jf 5 h 



REMOVES VOCALS FROM RECORDS! 

Our VOCAL ELIMINATOR can remove most or 
virtually all uf a lead vocal from a standard stereo 
record and leave most of lhe background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet | 
connects easily to a home component stereo I 
system* ftot an equal EzerE We can prove it works over 
the phone. Write or call Tor a free brochure and demo 
record. 

Write to: LT Sound, Dept. R-l, PO Box 338 I 

Stone Mountain, GA 30086 

in Georgia Call (404)4931258 

TOLL FREE: 1-800*241-3005 — Ext. 72 



128 



CIRCLE 36 ON FREE INFORMATION CARD 



Sams Books For 
Down-To-Earth Look at Video, 
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Whoever On Earth You Are. 



If you're an engineer working with video, 
o service technician brushing up on 
repair and installation, or a musician 
who wants tolunein more than MTV, you 
need Sams books. Because when it comes 
to video technology, Sams knows all 
about il. 

People trust Sams for books that are 
easy to read and understand, no matter 
what the subject is. Fact is, Sams has 
beeno leading publisher of technical 
books since 1946. 

So turn to Sams and get in tune with 
today's video technology. Here are the 
books you need; 

THE SATELLITE TV HANDBOOK 
shows you how to tegoljy ond privately 
cut your cable TV costs in half, see TV 
shows that may be blacked out in your 
city, pick up live, unedited network 
shows, start a mini-cable system in your 
apartment or condo, plug into video- 
supplied college courses, and more. 
Also covers how to buy, build and aim 
your own satellite antenna, and includes 
a handy guide to all satellite' 
programming. No. 22055, $16.95. 





For a down-to-earth look at video, get the 
books you need from Sams today. Visit 

your local Sams dealer. Or call Operator 
103 at 317-298-5566 or 800-4 28-5 AMS 



&J*Ari& 



THE BIRDS OF BABEL- SATELLITES 
FOR THE HUMAN WORLD explains 
how satellites work and how they are 
changing our lives. It looks at the sociol 
and political importance satellites have 
in science, law, medicine, finance and 
other fields, as it investigates the 
domesticand international issues 
surrounding their use. No. 22033, $12.95. 

INTRODUCTION TO SATELLITE TV 
provides an engrossing insight into the 
technical side of satellite TVso if you 
want to purchase a home satellite system, 
or you already own one, you need this 
book. With it you'll learn about receivers, 
antennas, mounts, feeds, amplifiers, 
converters, and more. No. 21978, $9.95, 

THE HOME VIDEO HANDBOOK (3rd 
Edition) shows you how to simply and 
successfully enioy your home TV camera, 
videocosselte recorder, videodisc 
system, large-screen TV projectors, 
home satellite TV receiver, and all their 
accessories. Also tells you how to hook 
everything up and how to buy the best 
equipment. No. 22052, $13.95. 



What Technology Is All About 




HOWARD W. SAMS & CO , INC. 
4300 Wesi 62nd Street, P.O. Box 7092, Indianapolis. IN 46206 

Olfer goad in USA only. Prices and availability subject lo change wilhout notice. In Canada, contact Lenbrook Electronics, Morktiam, Ontario L3R 1H2 
Win a complete home satellite receiving unit from Sams Satellite Sweepstakes. Coming lo your Sams dealer SOON! 
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NEW! BP VIDEO COLOR PROCESSOR/ 

RF CONVERTER/ 

STABIUZER/3-WAY 

DISTRIBUTION 

AMPLIFIER 

Comparably priced at $299,95 



$ 




OUR PRICE 



Corrects video signal directly into tape not just on playback Luminance meter monitors brightness 
levels for quality recordings. Can also be used belween video cameras and VCR. VCR and VCR 
and from VCR to TV during playback mode. Corrects off-color tapes. Center detent, luminance, 
chroma phase and audio controls. Stabilizer for removing copyguard. 



SPECIAL! BP STABILIZER/IMAGE ENHANCER/ 

RF CONVERTER/VIDEO 

FADER/2-WAY 

DISTRIBUTION 

AMPLIFIER 

Comparably priced at $189.95 




Model w-ieeo 



$119 

OUR PRICE ■ I %0 



95 



Contains five units in one; stabilizer (video guard remover): image enhancer, video to RF converter, 
video fader, and dual output distribution amplifier. Stabilizer will correct entire range of copy guard 
distortion such as jitter, vertical roll or black bar travelling through picture Enhancer will provide 
best picture al your preference. RF Converter allows TV sel to receive video and audio signals 
from image enhancer, guard stabilizer, video camera computer, VCR, etc. The direct video signal 
from any component can be fed into the V- 1880 and converted to a usable RF signal that can go 
lo your TV antenna terminals. Video Fader used to produce lade ins and outs. 




NEW! BP TV TO STEREO AUDIO 
ADAPTOR/ENHANCER 



Comparably priced much higher 



OUR PRICE 



« 



19 




Model V-22S0 

Easily connects lo any TV and Stereo Amplifier for simulated slereo sound Makes taping TV Audio 
swple - TV can be located any distance from stereo. Delivers two channels ol simulated stereo Conies 
with noise eliminator and special output level controls. Frequency response: 50 Hz - 15,000 KHz. 



QUALITY PERFORMANCE 



260 Motor Parkway, Hauppauge, N.Y. 11788 



■ Master Charge N.Y. Slale 


ADO FOR SKIPPING AMD INSURANCE 


■ VISA ■ COD rtsirjenls a<H 


SO lo S250.00 . 


swo 


■ Money Order appropriate 


SS5100IO SF.C-0C0 


SB 51] 


■ Cluck sales lax 


SHI 00 10 S75000 . 


SB 50 




$751 00 loSI 000 00. 


$1350 


COD'S atlra (required !5% osppsit) 


over SI0OD0C 


S1500 



IMMEDIATE DELIVERY • LOW PRICES 

Compare, then call TOLL FREE 

800/645-9518 

in N.Y. State call 800/832-1446 



